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1.1 This enquiry covers the Design, Manufacture, Assembly, Inspection and Testing at Vendor’s 
and/or his sub-vendors works, painting and delivery to site of Auxiliary Steam Pressure 
Reducing & Desuperheating Stations, as mentioned in different sections of this specification 
for BIFPCL-2X660 MW MAITREE KHULNA STPP. 
 

 

1.2 It is not the intent to specify herein all the details of design and manufacture. However, the 
equipment shall conform in all respects to high standards of design, engineering and 
workmanship and shall be capable of performing the required duties in a manner acceptable 
to the Engineer/Owner who will interpret the meaning of drawings and specifications and 
shall be entitled to reject any work or material, which in his judgment is not in full 
accordance herewith. 

 
1.3 The bidder may quote for his standard, proven design of equipment and shall submit stamped 

Compliance Certificate (enclosed in Section II) conforming all the specification 
requirements. 
 

1.4 The bids shall be in English language and MKS Units. 
 

1.5 Filled up Quality Plan as minimum technical requirements, is included in this specification 
in Sec-II. Bidder is required to submit the enclosed Quality Plan, while submitting the bid. 

 
1.6 The omission of specific reference to any component / accessory necessary for the proper 

performance of the equipments shall not relieve the supplier of the responsibility of 
providing such facilities to complete the supply within the quoted prices. 

 
1.7       BHEL’s / CUSTOMER’S representatives shall be given access to the shop in which the 

equipments are being manufactured or tested and all test records shall be made available to 
him. 

 
1.8 The Equipment covered under this specification shall not be dispatched unless the same have 

been finally inspected, accepted and Material Dispatch Clearance Certificate (MDCC) is 
issued by BHEL / CUSTOMER. 
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BRIEF SYSTEM DESCRIPTION   

 
 

1.1 Auxiliary steam system is designed to provide steam for the turbine auxiliaries, boiler auxiliaries and 
fuel oil heating system during start-up, low loads and normal running of unit. 

 
1.2 The system comprises of One “High capacity PRDS” with tapping from Main steam line to meet 

auxiliary steam requirements during unit start-up, low loads and the other "Low Capacity PRV" with 
tapping off steam from CRH line to meet auxiliary steam requirements during normal running. Spray 
water required for desuperheating will be tapped off from CEP discharge. 

1.3 The HCPRDS will reduce the pressure and temperature of the steam tapped off from main steam line 
to 16 kg/cm2 (a) & 290oC. During cold start up (below 30% load), as main steam parameters would be 
low, therefore parameters at the Auxiliary Steam header shall be <290°C. The LCPRV shall reduce 
the pressure of steam tapped from CRH line to 16 kg/cm2 (a) and temperature in the range of 276oC to 
312oC, depending upon the CRH parameters at corresponding load. 
 

1.4 APRDS System comprises of:    

S No Valve Description & KKS Tag Quantity  

1 Combined Type High Capacity Pressure Reducing   

& De-superheating Valve (On MS line)  

(ASV-22)   

(01LBG10AA101) 

(1” needle valve across ASV-22 valve body for warm-
up purpose shall be provided by bidder.)   
                                                                                       

 

One no./ Unit  

(02 nos. for 02 Units) 

2 Low Capacity PRV (on CRH Line) 

(ASV-26 & ASV-29) 

(01LBG20AA101 & 01LBG21AA101) 

 

One No. each (Total 2 Nos.) / Unit 

(04 nos. for 02 Units) 

3 Spray Control Valve for HC-PRDS 

(CDV-262 & CD-265) 

(01LAF20AA101 & 01LAF21AA101) 

 

One No. each (Total 2 Nos.) / Unit 

(04 nos. for 02 Units) 

  

1.5 Spares, consumable and specified tools & tackles: 

i) Start-up, Commissioning spares and consumables shall be part of main package supply; however 
bidder to indicate prices separately. All such items shall be strictly interchangeable with the parts for 
which they are intended for replacements.  
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ii) The bidder shall supply one complete set of special tools & tackles (if any) required for the erection, 
assembly, disassembly & maintenance of the equipment. A list of such tools & tackles to be supplied 
shall be submitted along with the bid.  
 

iii) Bidder to indicate the service life expectancy period for the spare parts under normal working 
conditions. The spares shall be treated and packed for long storage under climatic conditions 
prevailing at site. Small items shall be packed in sealed transparent plastic bags with desiccators’ 
packs as necessary. 

 
iv) Bidder to also refer the requirements pertaining to the supply of Spares, enclosed under the Customer 

Specification for Spare Parts under Section-I. 
 

v) MANDATORY SPARES LIST:  
 

List of Mandatory Spares applicable for the Auxiliary Steam Pressure Reducing & Desuperheating System is 
as given below: 

 
Particulars Quantity 

Auxiliary Steam Pressure Reducing & Desuperheating System  

A. High Capacity PRDS System (MS) 

1.     Desuperheater liners 1 set* 

2.     Steam pressure reducing cum desuperheating valves 1 no. 

2.1 Stem 1 no. 

2.2 Disc 1 no. 

2.3 Body seat rings 2 nos.  for each type, size and rating of valves 

2.4 Gland packings 2 nos.  for each type, size and rating of valves 

2.5 Pressure seal ring 2 nos. 

2.6 Gasket 2 nos. 

3.     Spray water line control valves for High Capacity 
PRDS System  

 

3.1 
Valve trim including cage, plug, stem, seat rings, guide 
bushings, stem packing 
 

1 no.  for each size, type & rating of valves 
 

B.  Low Capacity PRDS System (CRH) 

1.     Steam pressure reducing valve 1 no. 

1.1 Stem 1 no. 

1.2 Disc 1 no. 

1.3 Body seat rings 2 nos.  for each type/size 

1.4 Gland packings 2 nos.  for each size, type & rating of valves 

1.5 Pressure seal ring 3 nos. 

1.6 Gaskets 2 nos.  
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Actuators & Accessories LOT 
 

1.     
Pneumatic and electro-hydraulic actuator assembly 

10% or 1 no. of each type, model and 
rating, whichever is more. 

2.     Diaphragms, O’ rings, seals etc. of all types make etc. 100% 

3.     
Pressure Gauges of all types, make, rating etc.  

10% or 2 nos. of each type whichever is 
more  

4.     
Solenoid valves (if applicable) 

10% or 2 nos. of each type whichever is 
more 

5.     
Positioner units (complete unit) 

10% or 1 no. of each type whichever is 
more 

6.     Pneumatic air-filter/Regulator of each type, make 
rating etc. 

10% or 2 Nos., whichever is more 

7.     
Air lock relays 

10% or 2 nos. of each type whichever is 
more 

 
 

vi) START-UP & COMMISSIONING SPARES: 

i) Start-up and Commissioning spares are those spares, which may be required during the start-up and 
commissioning of the Control Valves. All start-up spares, which are supplied under this contract, 
shall be strictly interchangeable with the parts for which they are intended for replacements.  

ii) The Start-up and commissioning spares indicated by the bidder shall be a part of the main Control 
valves supply. However bidder to indicate prices separately. The list of these spares required to be 
supplied shall be submitted along with the bid. 

 
                       Commissioning Spares: As applicable for the project  

(For Minimum requirement refer section II) 
 
 

OTHER SPECIFIC REQUIREMENTS: 
 

Following specific requirements applicable for the project need to be considered by the bidders. 
 

1. Generally, internationally and nationally recognized standards will be applied. 
Indian Standards and Chinese Standards are NOT acceptable to customer. 
Wherever international standards have been mentioned same shall not include Indian and Chinese 
standards.  
 
2. All steam boilers and unfired pressure vessels together with associated pipework and fittings shall 
comply with the Bangladesh Boiler Act, 1923 with amendments. All pressure parts shall be designed 
in accordance with applicable ASME codes. 
 
3. Statutory requirement, essential certificates etc. shall be taken care by Vendor. 

 
4. Multi-stage valves (e.g. multi seat or multi cage valves) shall be used on services, e.g. steam and 
gas, having very high pressure drops which would result in supersonic velocity inside a conventional 
body and shock waves in the piping, creating unacceptable noise levels. 
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3. In order to prevent the risk of fire or explosion pneumatic actuators shall be used in hazardous areas 
and associated equipment (e.g. positioners) must be intrinsically safe in accordance with IEC 60079-
11. 
 
4. Sea-worthy packing is required.  
 
5. The final documentation including operating manuals, maintenance and service manuals, 
component documentation, assembly documentation, drawings and listing, etc. shall be submitted in 
both the English & Bangla language.   
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SIZING DATA SHEET- A-1 
 

COMBINED AUXILIARY STEAM PRDS (ASV-22) & SPRAY CONTROL VALVE (CDV-262/CDV-
265) 

 
 

S.No. Parameters 
 

Case-
1 

 
Case-
2 

 
Case-

3 

 
Case-

4 

 
Case-

5 
Case-6

 
Case-

7 

 
Case-

8 

 
Case-

9 

 
Mech. 
Design 

1.0 Inlet of Combined APRDS       

1.1 
Pressure (kg/cm2 

(a)) 
38 91 111 106 270 270 80 270 111 294.6 

1.2 Temp. (OC) 270 478 410 580 593 593 345 593 445 601 

1.3 Flow (T/Hr) BIDDER TO CALCULATE 

2.0 Outlet of combined APRDS       

2.1 
Pressure (kg/cm2 

(a)) 
16 16 16 16 16 16 16 16 16 21 

2.2 Temp. (OC) 290 290 290 290 290 290 290 290 290 350 

2.3 Flow (T/Hr) 113.6 130.9 66.3 66.3 138.6 155.9 140.6 150.0 86.4 -  

3.0 Inlet of Spray Control Valve       

3.1 
Pressure (kg/cm2 

(a)) 
37.5 37.5 37.0 37.0 32.0 32.0 40.0 32.0 40.0 51 

3.2 Temp. (OC) 
39.0 39.0 39.7 39.7 43.2 43.2 39.7 43.2 43.2 60 

3.3 Flow (T/Hr) 
 

BIDDER TO CALCULATE 
  

 
    NOTE: 

1. Case-1 is the capability check point for ASV-22 Valve. Case-8 is the capability check point for Spray Water 
control valves. 
2. High capacity steam pressure reducing valve min. flow at 10% valve lift shall correspond to the passing 
capability of low capacity steam pressure reducing valve at 95% valve lift (refer datasheet A-2). 

       3.   CV of ASV-22 valve shall be selected in such a way that at VWO condition it should not pass more than 
650 TPH steam when u/s parameters are 294.6 kg/ cm2a & 601 deg C and d/s pressure is 22 kg/cm2a. 

       4. Bidder shall inform the flow at VWO condition also when u/s parameters are 270 kg/ cm2a & 593 deg C 
           and d/s pressure is 22 kg/cm2a. 
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SIZING DATA SHEET- A-2 
 

LOW CAPACITY PRV (ASV-26/ ASV-29) 
 

S.No. Parameters Case-1 
 

# Case-2 
(Capability Point) 

Mech. Design 

1.0 Inlet of PRV  

1.1 Pressure (kg/cm2 (a)) 25.6 62.1 74.3 

1.2 Temp. (OC) 309.5 357.7 375.0 

1.3 Flow (T/Hr) 17.15 16.60  - 

2.0 Outlet of PRV 

2.1 Pressure (kg/cm2 (a)) 16 16 21 

2.2 Temp. (OC) 
 

Bidder To Calculate 350 

2.3 Flow (T/Hr) 17.15 16.60 - 

 
 

 
NOTE: 

1. High capacity steam pressure reducing valve min. flow at 10% valve lift shall correspond to the 
passing capability of low capacity steam pressure reducing valve at 95% valve lift (refer datasheet A-
1). 

2. # Valve shall be suitable for passing 20 T/Hr at rated parameters. 
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DATA SHEETS- A 
 

AUXILIARY STEAM PRESSURE REDUCING & DESUPERHEATING STATION 
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Tag No.: ASV-22 (01LBG10AA101)                              DATA SHEET – A                                     Qty.: 1 no./ Unit 

G
E

N
E

R
A

L
 PROJECT 

SERVICE 

LOCATION 

DUTY 

PIPE SIZE (inlet / outlet) 

PIPE MATERIAL  (inlet / outlet) 

2X660 MW BIFPCL MAITREE KHULNA STPP (BANGLADESH) 

COMBINED TYPE MAIN STEAM TO AUX. STEAM PRDS (HC PRDS) 

[•]  INDOOR []  OUTDOOR 

[]  ON/OFF [•]  MODULATING 

 219.1x 45 |   457 x 9.53 
SA 335 P91 |  SA 335 P22 

B
O

D
Y

# 

MODEL NO. 

TYPE OF BODY: GUIDING: NO. OF PORTS 

BODY SIZE: PORT SIZE: DESIGN CV 

END CONNECTION & RATING (ANSI) 

BODY MATERIAL 

PACKING: MATERIAL SINGLE / DOUBLE 

BONNET TYPE 

TRIM FORM 

 

TRIM MATERIAL:  SEAT | PLUG 

 :  CAGE | GUIDE BUSH 

FLOW 

OUTLET VELOCITY 

REQUIRED LEAKAGE CLASS 

NOISE LEVEL  

VACUUM SERVICE 

ANTI CAVITATION TRIM 

BIDDER TO SPECIFY 

[] GLOBE  [•] ANGLE  |  [] TOP [•] CAGE | ONE  

BIDDER TO SELECT 

[•]  BWE  []  SWE  [] FLANGED 

[] A216 WCB  []  A217 WC6  [•]  SA182 F91  []  SS  [] A351 CF8M 

[] PTFE  [•] GRAFOIL  [] DOUBLE [•] SINGLE 

[] STD  [•] EXTENDED  [] FINNED 

[]  LINEAR  [•] EQ. PERCENTAGE 

[] QUICK OPEN (ON/OFF) 

SS316 (ST)         | SS316 (ST)  

SS316 (ST)          | SS316 (ST ) 

[] BELOW SEAT  []  ABOVE SEAT 

[] < 7 M/SEC (WATER) | [•] <150M/SEC (STEAM) 

[]  II  []  III  []  IV  [•]  V  []  VI 

LESS THAN 85 dBA (AT ONE METER DESTANCE) 

[] YES   [•]  NO 

[] YES   [•]  NO 

PN
E

U
M

A
T

IC
 

A
C

T
U

A
T

O
R

 MODEL NO. & SIZE 

CLOSE AT : OPEN AT (KG/CM2g) 

*TRAVEL TIME FOR OPEN TO CLOSE AND CLOSE TO 

OPEN 

*VALVE POSN. ON SIGNAL AIR FAILURE 

*VALVE POSN. ON SUPPLY AIR FAILURE 

AS PER SPECIFICATION REQ. 

0.2               |  1.0 

LESS THAN 10 SECS. 

 

[] TO OPEN  [] STAYPUT  [•] TO CLOSE  

[•] STAYPUT 

A
C

C
E

SS
O

R
IE

S*
 

POSITIONER (SMART) 

AIR FILTER REGULATOR 

AIR LOCK RELAY 

POSITION LIMIT SWITCH 

POSITION TRANSMITTER 

SOLENOID VALVE 

E/P CONVERTOR 

JUNCTION BOX 

HAND WHEEL (SIDE MOUNTED) 

LOCAL POSITION INDICATOR 

(*refer  pneumatic actuator datasheet for details) 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

PART  OF  SMART  POSITIONER 

[•]  REQUIRED     []   NOT REQUIRED 

PART  OF  SMART  POSITIONER 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED 

[•]  REQUIRED 

P
R

O
C

E
SS

 
C

O
N

T
R

O
L

  

LINEARITY 

HYSTERISIS 

SENSITIVITY 

ACCURACY (OVERALL) 

+ 2% 
+ 1% 
+ 0.5% 
+ 2% 

D
E

SI
G

N
 

#MAX SHUT OFF PRESS ( KG/CM2(G) 
# BODY DESIGN : PRESS (KG/CM2(G) | TEMP (DEG C)   
#VALVE TYPE  

293.6 
293.6  |  601 
 [] CAVITATION     [] FLASHING [•]  HIGH DP 
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Tag No.: ASV-26/ASV-29   
             (01LBG20/21 AA101)                             DATA SHEET – A                   Qty.: 1 no. Each(Total 2 Nos.) /Unit 

G
E

N
E

R
A

L
 

PROJECT 

SERVICE 
LOCATION 

DUTY 

 

PIPE SIZE (inlet / outlet) 

PIPE MATERIAL  (inlet / outlet) 

2X660 MW BIFPCL MAITREE KHULNA STPP (BANGLADESH) 

COLD REHEAT STEAM TO AUXILIARY STEAM PR. REDUCING 

VALVE (LC PRV) 

[•]  INDOOR []  OUTDOOR 

[]  ON/OFF [•]  MODULATING 

 114.3x6.02 |   219.1 x 12.7 
SA 106 Gr C |  SA 106 Gr C 

B
O

D
Y

# 

MODEL NO. 

TYPE OF BODY: GUIDING: NO. OF PORTS 

BODY SIZE: PORT SIZE: DESIGN CV 

END CONNECTION & RATING (ANSI) 

BODY MATERIAL 

PACKING: MATERIAL SINGLE / DOUBLE 

BONNET TYPE 

TRIM FORM 

 

TRIM MATERIAL:  SEAT | PLUG 

 :  CAGE | GUIDE BUSH  

FLOW 

OUTLET VELOCITY 

REQUIRED LEAKAGE CLASS 

NOISE LEVEL  

VACUUM SERVICE 

ANTI CAVITATION TRIM 

BIDDER TO SPECIFY 

[•]GLOBE [] ANGLE |[] TOP [•]CAGE| ONE  

BIDDER TO SELECT 

[•]  BWE  []  SWE  [] FLANGED 

[•] A216 WCC  []   A217 WC9  []  SS  [] A351 CF8M [] A351 CF8M 

[] PTFE [•] GRAFOIL []DOUBLE [•]SINGLE 

[] STD  [•] EXTENDED  [] FINNED 

[]  LINEAR  [•] EQ. PERCENTAGE 

[] QUICK OPEN (ON/OFF) 

SS316 (ST)         | SS316 (ST)  

SS316 (ST)          | SS316 (ST) 

 [] BELOW SEAT  []  ABOVE SEAT 

[] < 7 M/SEC (WATER) | [•]<150M/SEC (STEAM)  

[]  II  []  III  []  IV  [•]  V  []  VI 

LESS THAN 85 Dba (AT ONE METER DESTANCE) 

[] YES   [•]  NO 

[] YES   [•]  NO 

P
N

E
U

M
A

T
IC

 
A

C
T

U
A

T
O

R
 

MODEL NO. & SIZE 

CLOSE AT : OPEN AT (KG/CM2g) 

*TRAVEL TIME FOR OPEN TO CLOSE AND CLOSE TO OPEN 

*VALVE POSN. ON SIGNAL AIR FAILURE 

*VALVE POSN. ON SUPPLY AIR FAILURE 

AS PER SPECIFICATION REQ. 

1.0             |  0.2 

LESS THAN 10 SECS. 

[•] TO OPEN  [] STAYPUT  [] TO CLOSE 

[•] STAYPUT 

A
C

C
E

S
SO

R
IE

S
* 

POSITIONER (SMART) 

AIR FILTER REGULATOR 

AIR LOCK RELAY 

POSITION LIMIT SWITCH 

POSITION TRANSMITTER 

SOLENOID VALVE 

E/P CONVERTOR 

JUNCTION BOX 

HAND WHEEL (SIDE MOUNTED) 

LOCAL POSITION INDICATOR 

(*refer  pneumatic actuator datasheet for details) 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

PART  OF  SMART  POSITIONER 

[•]  REQUIRED     []   NOT REQUIRED 

PART  OF  SMART  POSITIONER 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED 

[•]  REQUIRED 

PR
O

C
E

SS
 

C
O

N
T

R
O

L
  

LINEARITY 

HYSTERISIS 

SENSITIVITY 

ACCURACY (OVERALL) 

+ 2% 
+ 1% 
+ 0.5% 
+ 2% 

D
E

SI
G

N
 # MAX SHUT OFF PRESS ( KG/CM2(G)  

# BODY DESIGN : PRESS (KG/CM2(G) | TEMP (DEG C)   
#VALVE TYPE  

73.3  
73.3  |  375 
 [] CAVITATION     [] FLASHING [•]  HIGH DP 
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Tag No.: CDV-262/CDV-265 
 (01LAF20/21 AA101)                                   DATA SHEET – A              Qty.: 1 no. Each(Total 2 Nos.) /Unit 

G
E

N
E

R
A

L
 PROJECT 

SERVICE 

LOCATION 

DUTY 

PIPE SIZE (inlet / outlet) 

PIPE MATERIAL  (inlet / outlet) 

2X660 MW BIFPCL MAITREE KHULNA STPP (BANGLADESH) 

SPRAY TO COMBINED PRDS CONTROL VALVE 
[•]  INDOOR []  OUTDOOR 

[]  ON/OFF [•]  MODULATING 

 60.3 x 5.54 |   60.3 x 5.54 
SA 106 Gr B |  SA 106 Gr B 

B
O

D
Y

# 

MODEL NO. 

TYPE OF BODY: GUIDING : NO. OF PORTS 

BODY SIZE: PORT SIZE: DESIGN CV 

END CONNECTION & RATING (ANSI) 

BODY MATERIAL 

PACKING: MATERIAL SINGLE / DOUBLE 

BONNET TYPE 

TRIM FORM 

TRIM MATERIAL:  SEAT | PLUG 

 :  CAGE | GUIDE BUSH  

FLOW 

OUTLET VELOCITY 

REQUIRED LEAKAGE CLASS 

NOISE LEVEL  

VACUUM SERVICE 

ANTI CAVITATION TRIM 

BIDDER TO SPECIFY 

[•]GLOBE [] ANGLE |[] TOP [•] CAGE |ONE  

BIDDER TO SELECT 

[]  BWE   [•]  SWE  [] FLANGED 

[•] A216 WCB  []  A217 WC6  []  A217 WC9  []  SS  [] A351 CF8M 

[] PTFE  [•]GRAFOIL []DOUBLE [•]SINGLE 

[] STD  [] EXTENDED  [•] FINNED 

[]  LINEAR  [•] EQ. PERCENTAGE [] QUICK OPEN (ON/OFF) 

SS316 (ST)         | SS316 (ST)  

SS316 (ST)          | SS316 (ST  

[] BELOW SEAT  []  ABOVE SEAT 

[•] < 7 M/SEC (WATER) | []<150M/SEC (STEAM)  

[]  II  []  III  []  IV  [•]  V  []  VI 

LESS THAN 85 dBA (AT ONE METER DESTANCE) 

[] YES   [•]  NO 

[] YES   [•]  NO 

PN
E

U
M

A
T

IC
 

A
C

T
U

A
T

O
R

 

MODEL NO. & SIZE 

CLOSE AT : OPEN AT (KG/CM2g) 

*TRAVEL TIME FOR OPEN TO CLOSE AND CLOSE TO OPEN 

*VALVE POSN. ON SIGNAL AIR FAILURE 

*VALVE POSN. ON SUPPLY AIR FAILURE 

AS PER SPECIFICATION REQ. 

0.2              | 1.0  

LESS THAN 10 SECS.  

[] TO OPEN  [] STAYPUT  [•] TO CLOSE 

[•] STAYPUT 

A
C

C
E

SS
O

R
IE

S*
 

POSITIONER (SMART) 

AIR FILTER REGULATOR 

AIR LOCK RELAY 

POSITION LIMIT SWITCH 

POSITION TRANSMITTER 

SOLENOID VALVE 

E/P CONVERTOR 

JUNCTION BOX 

HAND WHEEL (SIDE MOUNTED) 

LOCAL POSITION INDICATOR 

(*refer  pneumatic actuator datasheet for details) 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED    []  NOT REQUIRED 

PART  OF  SMART  POSITIONER 

[•]  REQUIRED     []   NOT REQUIRED 

PART  OF  SMART  POSITIONER 

[•]  REQUIRED    []  NOT REQUIRED 

[•]  REQUIRED 

[•]  REQUIRED 

P
R

O
C

E
S

S 
C

O
N

T
R

O
L

  

LINEARITY 

HYSTERISIS 

SENSITIVITY 

ACCURACY (OVERALL) 

+ 2% 
+ 1% 
+ 0.5% 
+ 2% 

D
E

S
IG

N
 

#MAX SHUT OFF PRESS ( KG/CM2(G)  
#BODY DESIGN : PRESS (KG/CM2(G) | TEMP (DEG C)   
#VALVE TYPE  

50  
50  |  60 
 [] CAVITATION     [] FLASHING []  HIGH DP 
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DATA SHEET – A 

 (PNEUMATIC ACTUATOR) 
 

POSITIONER MFR. & MODEL NUMBER  
 BYPASS  GAUGES ENCL. CLASS  YES   NO  THREE   TWO  IP-65 
 INPUT SIGNAL (Kg / Cm2)  0.2 – 1.0           0.2 – 0.6           0.6 – 1.0      
 OUTPUT SIGNAL (Kg / Cm2) TO SUIT ACTUATOR 
AIR FILTER MFR. & MODEL NUMBER  
REGULATOR AIR SUPPLY PRESS (Kg / Cm2  g)      7.0           
 OUTPUT PRESS (Kg / Cm2  g)     TO SUIT ACTUATOR 
 FILTER SIZE 5 MICRON 
 OUTPUT GAUGE  REQUIRED  NOT REQUIRED 
AIR LOCK MFR. & MODEL NUMBER  
 SET PRESS (Kg / Cm2)  
 SUPPLY PRESS (Kg / Cm2)  7.0            
 RESET TYPE AUTO 
 VENT PLUG REQUIRED 
LIMIT SWITCH MFR. & MODEL NUMBER  
 OPEN posn INT posn CLOSE posn 1 NO. --- 1 NO. 
 CONTACT TYPE SPDT 2 NO + 2 NC 
 RATING (AC / DC) 5A 240V AC AND 0.2A 220V DC 
 ENCLOSURE CLASS  IP 64            
POSITION MFR. & MODEL NUMBER   Electronic (2-Wire) Contactless      OTHER 
TRANSMITTER TYPE 

PART OF SMART POSITIONER 
 SUPPLY 
 OUTPUT RATING 
 ACCURACY 
 ENCLOSURE CLASS 
SOLENOID MFR. & MODEL NUMBER  
VALVE RATING  24V DC   220V DC   240V AC    
 TYPE 3-WAY (UNIVERSAL OPERATION TYPE) 
 OPERATION QUANTITY   Stayput     Interlock   1            2 
 COIL INSULATION CLASS CLASS - F 
 ENCLOSURE CLASS  IP 65           NEMA 4              
HANDWHEEL ORIENTATION   TOP MOUNTED            SIDE MOUNTED 

JUNCTION BOX 

NO. OF WAYS  24-WAYS      AS REQUIRED        36-Ways 
SIZE AS REQUIRED 
CABLE GLANDS (Size / Quantity) AS REQUIRED (Double Compression Type).    
ENCLOSURE CLASS   IP 65            
BODY MATERIAL   FRP      SS     METAL SHEET 

I/P 
CONVERTER 

INPUT SIGNAL POWER SUPPLY 

PART OF SMART POSITIONER 

 SPLIT RANGE 
 ENCLOSURE CLASS 

 LINEARITY 

 HYSTERISIS 

Cu. Tubing & 
Fittings / per CV 

This is in addition to Cu.Tubing and fittings 
which are integral part of CV 

25 Meters of ¼ “ PVC coated Cu. Tubing, with 1 set of Fittings for 
each CV for connection to IA Header on one end and accessories on 
another end of CV. 

 





 

 

TECHNICAL SPECIFICATION FOR 
AUXILIARY STEAM PRESSURE REDUCING & 

DESUPERHEATING STATION 
 

SPECIFICATION NO.:  PE-TS-419-142-N101 

SECTION I 

REV. NO. 00 DATE :  18.12.17 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CUSTOMER SPECIFICATION 
 

 



Metering devices of electrical signals such as frequency, voltage, active 
power, reactive power, and energy shall be provided: 

for the power unit for tariff metering at the switch yard 
ii for the power unit and additional the Plant for internal balancing 

purposes at all switchgears and all generators. 

The final number and type of metering device, their accuracy and signal 
interface requirements shall be according to the Employer's requirements 
(see Part BIO and Annex E) and the requirements of the relevant grid code. 

BO.5 Technical Schedules 

Borrs Design Conditions 
Design Data 
List of Major Equipment and Service Suppliers 
Guarantees 

BO.6 General Technical Requirements 

80.6.1 General requirements 

The following directions, infonnation and technical requirements for design, 
engineering, manufacturing, procurement, construction, commissioning, 
start-up and testing shall be observed as far as they are applicable for the 
equipment to be delivered. The requirements stated in this Section of 
General Technical Requirements are valid for all sections of the 
specification, except only where additional and/or special requirements are 
specified. 

In case ofa contradiction between different Sections of this specification or 
mentioned standards, the more stringent requirements shall be applicable to 
Contractor. 

Any changes on the design of any part of the Plant, which may become 
necessary after signing of the Contract, have to be submitted by the 
Contractor in writing to the Employer for approval, being sufficiently 
substantiated and justified. 

The Plant shall be new and clean, and designed, manufactured and arranged 
so that it will have a functional design and a pleasant appearance. All parts 
ofthe Plant shall be arranged in such a manner as to facil itate surveillance 
by the operator and to ease maintenance, operation and control. 

The parts of the Plant shall be designed and arranged so that they can be 
easily inspected, cleaned, erected and dismantled without necessitating large 
scale dismantling of other parts of the Plant. They shall be designed, 
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80.6.2 

manufactured and put into operation in accordance with the latest 
recognized rules of workmanship, modern engineering practice and with 
good standards of prudence applicable to the international electricity 
generation industry which would have been expected to accomplish the 
desired result at the lowest reasonable cost consistent with reliability, safety 
and expedition. 

The regulations, standards and guidelines listed in the Specification as well 
as all applicable laws and governmental decrees, regulations, orders, etc. 
shall be observed in the design, calculation, manufacture, erection, 
installation, testing, commissioning and start-up of all parts ofthe Plant. 

The following shall be considered in the design and engineering of the Plant 
facilities: 

o All parts of the Plant shall be suitable in every respect for continuous 
operation at maximum output as well as part loads and expected transient 
operating conditions peculiar to the site and shall be able to safely 
withstand the stresses arising from the operating conditions without any 
reduction in its planned life. 

o The Contractor shall familiarize himself with the conditions on site. 
o Suitable and automatically acting protection and safety measures shall be 

provided for automatic load reduction or shut down of equipment in case 
of abnormal operating conditions. 

o Switchover to stand-by units shall be automatically, as far as required for 
continuous Plant operation without interruption of Plant operation. 

o In case of equipment and/or system shut down process conditioned 
drainage of components (such as pipelines, tanks, etc.) shall be performed 
automatically from the control room. 

o Minor equipment which, in case of failure would cause a failure of a 
power generation unit and/or the Plant is to be provided with a stand-by 
facility in order to ensure further operation of the power generation unit 
or the Plant. 

o All live, moving and rotating parts shall be provided with appropriate 
effective protection in order to avoid danger to the operating staff. All 
metal parts shall be electrically grounded. 

o All equipment shall be designed to ensure start-up from any condition, 
i.e. from long term shut-down, cold, warm or hot condition without 
necessitating special or preparatory measures. 

o The project language shall be English. 

Standards and codes 

The work must be performed according to the most recent relevant codes, 
standards, accident prevention regulations and local rules and legal 
regulations. 
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All materials and equipment supplied and all work carried out as well as 
calculation sheets, drawings, quality and class of goods, methods of 
inspection, specific design features of equipment and parts and acceptances 
of partial plants shall comply in every respect with the applicable standards, 
codes and regulations to be chosen from the following: 

• American Association of State Highway and 
transportation Officials 

• American Concrete Institute 
• American Gear Manufacturers Association 
• American Institute of Steel Construction 
• American Iron & Steel Institute 
• American Moving and Conditioning 

Association 
• American National Standards Institute 
• American Petroleum Institute 
• American Public Health Association 
• American Society for Testing and Materials 
• American Society of Civil Engineers 
• American Society of Heating, Refrigeration & 

Air Conditioning Engineers 
• American Society of Mechanical Engineers 
• American Water Works Association 
• American Welding Society 
• American Wire Gauge 
• Anii-Friction Bearing Manufactures 

Association 
• Architectural Institute of Japan 
• Association Francaise de Normalisation 
• British Standards Institute 
• Chlorine Institute 
• Crane Manufacturers Association of America 
• Deutsches Institut fur Normung 
• Diesel Engine Manufacturers Association 
• European Norm 
• Expansion Joint Manufacturer Association 
• Federation Europeene de Manutention 
• Heat Exchanger Institute 
• Hydraulic Institute 
• Illuminated Engineers Society 
• Institute of Electrical and Electronics 

Engineers 
• Instrument Society of America 
• Insulated Power Cable Engineers Association 
• International Electrotechnical Commission 
• International Standards Organization 
• Japanese Architectural Standard Specification 
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• Japanese Electrical Manufacturers 
Association 

• Japanese Electrotechnical Institute 
• Japanese Industrial Standards 
• Manufacturers Standardization Society 
• National Association of Corrosion Engineers 
• National Electrical Code (USA) 
• National Electrical Manufacturer's 

Association (USA) 
• National Electrical Safety Code 
• National Fire Protection Association 
• National Structural Code for Building 
• Occupation Safety and Health Administration 
• Portland Cement Association 
• Properties of Water and Steam 
• Scientific Apparatus Manufacturers 

Association 
• Society of Automotive Engineers 
• Standards of Japanese Electrotechnical 

Committee 
• Steel Structures Painting Council 
• Technische Vereinigung der 

Grosskraftwerksbetreiber 
• Tubular Exchanger Manufacturers 

Association 
• Underwriters Laboratory 
• Uniform Building Code 
• Verband Deutscher Elektrotechniker 
• Verein Deutscher Ingenieure 
• Vereinigung Deutscher Elektrizitatswerke 

(Association of German Power Plants) 
• Water Pollution Control Federation 

JEMA 

JEC 
JIS 

MSS 
NACE 
NEC 

NEMA 

NESC 
NFPA 
NSCB 
OSHA 
PCA 
!FC 

SAMA 

ASE 

JEC 

SSPC 

VGB 

TEMA 

UL 
UBC 
VDE 
VDI 

VDEW 

WPCF 

Generally, all internationally and nationally recognized standards as above 
will be applied, except if specific standards called for by: 

a) Occupational Safety Board of Bangladesh 
b) Department of Inspection for Factories and Establishments, Bangladesh 
c) Department of Environment, Bangladesh 
d) Bangladesh Power Development Board 
e) Bangladesh Energy Regulatory Commission 
f) Ministry of Power, Energy and Mineral Resources 
g) Bangladesh Fire Service and Civil Defence Ministry 
h) All relevant Bangladesh National Statutory Regulations 
i) Bangladesh National Building Code 
j) Bangladesh Standards 
k) Local Authorities. 
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80.6.3 

All steam boilers and unfired pressure vessels together with associated 
pipework and fittings shall comply with the Bangladesh Boiler Act, 1923 
with amendments. 

All pressure parts shall be designed in accordance with applicable ASME 
codes. 

All services, supplies and works shall comply with the requirements ofthe 
relevant laws of Bangladesh and the IFC/World Bank Group Standards and 
Guidelines in their latest edition, including but not limited to: 

• Environmental Conservation Rules 
• Bangladesh Energy Regulatory Commission Act; 
• BERC Licensing Regulation 
• BERC Technical Quality Standards; 
• Bangladesh National Building Code; 
• other applicable laws in Bangladesh; 
• IFC Performance Standards on Environmental and Social Sustainability; 
• IFC / World Bank Group Environmental, Health and Safety (EHS) 

General Guidelines; 
• IFC / World Bank Group EHS Guidelines for Thermal Power Plants; 
• IFC / World Bank Group EHS Guidelines for Electric Power 

Transmission and Distribution. 

It is the Contractor's responsibility to provide sufficient evidence that any 
national or other standard the Contractor proposes (other than those 
mentioned above) will ensure an equivalent or higher standard. 

Immediately after effective date ofthe Contract the Contractor shall supply 
an indexed list of all standards, codes and associated standards referred to, 
to which the work is to be performed. A copy of all applied standards shall 
be forwarded to the Employer. The Contractor shall supply preferably two 
(2) searchable softcopies, else two (2) hardcopies each. 

Plant and equipment identification 

The Contractor shall apply a plant identification system showing the name 
and number of each item of Plant and its respective arrangement drawing 
number and add any additional items necessary to fully identifY the Plant. 

All design submissions shall include a detailed labelling list indicating the 
label text, size of the lettering and fixing details for the approval ofthe 
Employer or its representative. 

The identification and numbering of equipment, systems, items, etc. of 
supply, as well as of all documents and drawings shall be in accordance with 
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80.6.4 

80.6.5 

Where possible valve nameplates shall be circular and shall be fitted under 
the handwheel captive nut. They have to be of such a diameter that there is 
no danger for persons operating the valve or that they do not prevent lock­
off of this valve; on check valves and small valves the Contractor may 
provide rectangular nameplates fitted to brackets on the valve or attached to 
a wall or steelwork in a convenient position adjacent to the valve. 

Marking and labelling 

Each crate or package is to contain a packing list in a waterproof envelope. 
All items of material are to be clearly marked for easy identification against 
the packing list. 

All cases, packages, etc. are to be clearly marked on the outside to indicate 
the total weight, where the weight is bearing and the correct position of the 
slings and are to bear an identification mark relating them to the appropriate 
shipping documents. 

All stencil marks on the outside of cases are either to be made in waterproof 
material or protected by shellac or varnish to prevent obliteration in transit. 

Corrosion protection, coating and galvanizing 

This specification shall be used for the corrosion protection of steel 
structures, components, pipings and equipment in general which are 
installed in confined areas (indoors) or outdoors. 

Surface preparation, as well as protective coatings and coating systems are 
based on this specification in order to assure that structural parts of different 
suppliers will get a corrosion protection of similar and high quality. 

Coating material shall only be supplied by manufacturers with international 
experience and their products can be obtained internationally. 

Regarding maintenance work (storage), application and supervision of 
coating work, choice of coating suppliers should be minimized. At any rate, 
similar parts of structures/components (such as structural steel, containers, 
piping, etc.) shall only be coated with products of one individual 
manufacturer. 

The materials and equipment used, the methods of application and the 
quality of work shall at all times be subject to the inspection and approval of 
the Employer or his Representative. 

To mitigate crevice corrosion, the designs and construction of structures and 
equipment shall ensure that no collection of water occurs in crevices which 
could lead to crevice corrosion. 
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It is the responsibility of the Contractor to ensure that, for all supplied 
equipment (including that from sub suppliers): 

• The protection system is perfectly suitable for the Site conditions and for 
the specific purpose. 

• The shop paints provide a sufficient protection during transport, storage 
and erection. 

• The shop paints are suitable for handling and erection conditions 
(slinging, Site welding works etc.) and are compatible with the Site 
finishing coats 

• All necessary precautions are taken in order to prevent damage to paints 
during storage, handling, welding. 

• The necessary repairs are carefully executed as soon as possible. 
• The colour RAL number of the finishing coat has been approved by the 

Employer, including identification code for piping. 
• Standardised equipment will be painted according to the manufacturer's 

standard. 
• All corrosion protection and coating On site shall be done in a workshop 

specifically for the purpose ofthe application of corrosion protection and 
coating. 

Codes and standards 
Applicable standards are : 

• Product data of coating manufacturer 
• DIN 2403 Indication of pipe-lines according to flowing material 
• DIN 4762 Surface roughness 
• ISO 8503 Surface roughness 
• DIN 820 I Part 1-9 tight blasting agents 
• DIN 50976 Corrosion protection, hot dip batch galvanizing of single 

parts, requirements and testing 
• DIN 55928 Part 1-9 corrosion protection of structural steel 

work through protective coatings and topcoats 
• ISO 850 I Preparation of steel substrates before application of 

paints and associated products 
• ISO 12944 Paints and varnishes - corrosion protection of steel 

structures by protective paint systems 
• RAL Colour card 
• ISO 8501-1 Preparation of steel substrates before application of 

paints and related products 
• SSPC Vol. I and 2 Steel structure painting council 

Surface preparatiou and cleaning of surfaces iu the shop 
Prior to blasting, areas have to be cleaned from oil, grease, paint residues, 
splatters, welding splashes and welding slag using a suitable aqueous 
degreaser, or solvent for more severe grease contamination. The cleaning 
should be to provide a "water break free surface". 
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Sharp edges have to be rounded off. 

Contaminations caused by salts, acids and alkali solutions shall be 
eliminated by rinsing with water up to a pH value of 6-8. Soluble salt 
contamination is to be tested using the Weber Reilly test method (or similar 
approved) and pH is to be tested using universal indicator paper strips prior 
to continuation with the blasting. 

The preparation of substrates shall be carried out on the basis of the 
specifications ofISO 12944 part 4 and ISO 8501. The preparation of steel 
before application of paint and related products shall be in line with ISO 
11124 for metallic blast cleaning abrasives and ISO 11126 for non-metallic 
blast cleaning abrasives. No recycled blast grit may be utilised. 

After blasting, an anchor profile of25 - 50 [lm shall be achieved. Blasted 
surfaces have to be provided with a prime coat of the approved coating 
system immediately within 4 hours of blasting. All blasting and priming 
must take place outside of the high humidity periods of the day (i.e. 
maximum relative humidity of 80%). 

Cleaning to be performed on site 
Steel work protected by shop primer after arrival on site must be cleaned of 
salt, sand, oil, etc. before the first coat of paint is applied on site. Shop 
primer damaged during transport must be rectified by blast-cleaning and 
coating before application ofthe site coats. 

Wood surfaces shall be sanded clean. All nail holes shall be puttied and 
sanded before priming, , unless the specific coating system allows for 
coating onto damp concrete, in which case only with approval from the 
Employer. 

If a protective coating of concrete is required, concrete shall be allowed to 
cure before painting. 

Transport and erection damages, as well as damages which result out of 
additional welding have to be repaired as soon as possible. The damaged 
areas have to be derusted with rotating or steel brushes, abrasive wheels, and 
abrasive blasting according to DIN ISO 8501-1. 

Cleaning of prime and intermediate coats (if required) 
To prevent contamination by mineral oil products, areas with prime and 
intermediate coat have to be treated with suitable cleaning agent. Cleaning 
has to be done free ofresidues, e.g. with alkaline detergents and thorough 
washing done with fresh water. Rusty spots have to be removed according to 
required purity. Metallic areas which are provided with temporary corrosion 
protection have to be cleaned. No oxidation products shall remain on the 
surface. Further care shall be taken that on hot components, no destructive 
or reaction products will be released when heating which could injure 
insulation. 
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Application procedure 
When using the provided coating material, strict adherence to all application 
instructions given in product data of coating manufacturer is necessary. To 
obtain the maximum performance, technical data as well as application 
instructions for the individual coating material have to be strictly followed. 
For a multi-layer coating system each layer has to have a different colour 
shade in order to clearly identifY number of coats applied. 
The last finish coat has to be applied in the specified colour shade. 

All paintings shall be performed according to ISO 12944. The durability of 
all paintings shall be "high" which corresponds to 15 years. 

The interval between applying the different coats has to follow according to 
supplier's precautions. Each layer has to be cleaned and released from spray 
dust before the next layer will be applied. Prior to applying a further layer, 
the last one has to be repaired. All coatings have to be applied without 
retarding. 

Following application procedures are allowed: 

• prime coats by air less spray 
areas like disconnections, angles, corners, etc. which are difficult to be 
reached can be applied by brush or roller 

• repair of prime coat by brush 
• finish coats 

• at works by airless spray, roller or brush 
• at site by roller or brush or airless spray. 

When applying coating systems by roller, rollers have to be of kind and 
quality which make an appropriate application possible. 

Control areas in accordance with the coating supplier's instructions have to 
be applied. For this procedure, a schedule for control areas has to be 
prepared by the Contractor and coating supplier which corresponds with the 
requirements ofthe warranty agreement. 

Number and performance ofthe control areas have to be done in accordance 
with ISO 12944 part 7 and have to be documented in writing. 

No application shall take place either in the condition of the relative 
humidity not within the given limit or in case of poor weather conditions 
such as fog, dust, rain, snow, hail or when it can be assumed that such 
conditions of poor weather will arise within 2 hours after application. 

Temperature of the coated parts has always to be above 5 °C and 3 K above 
dew point. 

All specified dry film thicknesses (DFT) are minimum thicknesses. 
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Welding seams executed at site have to be taped with an adhesive tape of 
about 30-50 mm after surface preparation (blasting or manual derusting) and 
prior to application in the manufacturing plant and to be coated with 
stripping coat. 

Chequered plates, nap plates, etc. have not to be covered with adhesive tape, 
but have to be coated with stripping coat in a dry film thickness of at least 
150 flm. 

Edging lines on steel structure have to be taped prior to application and after 
blasting in sufficient width or have to be protected with varnish before 
application. Thickness of prime coat may be 50 flm maximum. 

During repairing works at site on shop-primed structures, it is important that 
different coats will have different colour shades. Numbers of layers have to 
be the same as the original coating system to be used . 

Application of temporary primer on structures which have to be insulated 
has to be in accordance with a sufficient corrosion protection for the period 
of storage respectively erection time. 

Galvanizing 
Galvanizing work shall conform in all respects to ISO 1461 or equivalent 
standards and shall be performed by the hot dip process unless otherwise 
specified. 

It is essential that details of steel members and assemblies which are to be 
hot-dip galvanized should be designed to suit the requirements ofthe 
process. They should be in accordance with ISO 12944. 

Vent holes and drain holes shall be provided to avoid high internal pressures 
and air locks during immersion and to ensure that molten zinc is not retained 
in pockets during withdrawal. 

Careful cleaning of welds is necessary before welded assemblies are dipped. 
All defects ofthe steel surface including cracks, surface laminations, laps 
and folds shall be removed in accordance with BS 4360. All drilling, 
cutting, welding, forming and final fabrication of unit members and 
assemblies shall be completed, where feasible, before the structures are 
galvanized. 

The minimum coating thickness shall be as specified in Table 1 ofBS 729. 
Structural steel items shall be first grit-blasted to BS 4232, second quality, 
(Sa 2 112) or pickled in a bath, and the minimum average coating weight on 
steel Sections 5 mm thick and over shall be 900 glm2

, on steel Sections 2 - 5 
mm thick 600 glm2

• 
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Galvanized contact surfaces to be joined by high-tensile friction-grip bolts 
shall be roughened before assembly so that the required slip factor is 
achieved. Care shall be taken to ensure that the roughening is confined to 
the area of the mating faces. 

Protected slings must be used for off-loading and erection. Galvanized 
work, which is to be stored at the works or on site shall be stacked so as to 
provide adequate ventilation for all surfaces to avoid wet storage staining 
(white rust). 

Small areas of the galvanized coating damaged in any way shall be restored 
by: 

• cleaning the area of any weld slag and thorough wire brushing to give a 
clean surface 

• The application of two coats of zinc-rich paint, or the application ofa low 
melting point zinc alloy repair rod or powder to the damaged area, which 
is heated to 300°C or the treatment with suitable cold galvanizing paint, 
such as ORAPI n.z.a.b 706. All zinc rich paint used for such repairs must 
contain a minimum of 81 % by mass of zinc in the dry film. 

Connections between galvanized surfaces and copper, copper alloy or 
aluminium surfaces shall be protected by suitable tape wrapping. 
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Coating Systems 
System-Nii.1 r Surface location ric type 

J
~ Surface CO~:r-lF1O' of i Gene LC preparation Sys:~ coats L 

1 Structural steel works, up to 120 SA 2.5 Primer Zinc-Epoxy 
piping, vessels, tanks 
INDOOR Finish Epoxy High Solid 

2---,rStiUctural steel works. Ilup to- 120,r-SA 25 -,rPrimer 'II - 1irZinc-Epoxy 
piping. vessels. tanks 
OUTDOOR II II 

3 Piping, tanks, etc. up to 120 SA 2.5 
INDOOR and 
OUTDOOR, Insulated 

4 ,. Pumps. motors, othe'i""l (Up to 120 - ISA 2.5 
equipment 
OUTDOOR 

5 Pumps, motors, other 
equipment 
INDOOR 

6 PiPing. reactors 
OUTDOOR 
Insulated 

7 Stacks 
OUTDOOR 
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up to 120 SA2.5 

n >-120 ~r-SA 2.5 

< 120 SA 2.5 

< 200 

II lntermediate J r -2 I Epoxy High Solid 

Finish 1 2-Comp Polyurethane 

Primer Zinc-Epoxy 

]iPrimer lrl Zinc-Epoxy 

Intermediate II 1 _ . Epoxy High Solid 

Finish .JL I r comp.POIYUrethane 

Primer Zinc-Epoxy 

Finish 2 Epoxy High Solid 

I~ Primer -lr1"1rz;-nc Ethysilicate 

Primer 1 Zinc Ethysilicate 

Finish 2 Silicone Acrylic 

FICHTNER Ii? 'qJI 
-'II, 

Dry film rTot~:noFT 
thickness 
(OFT) per coat 
!,1m 

80 80 

80 80 
160 

80 

11: 160 

50 
290 

50 50 

80 

T 
80 

110 no 
50 .2Q 

240 
80 80 

50 100 
180 

75 J[ 75 

75 75 

50 100 
175 

80-99 



Coating Systems 
System-No.lISurface location IITemp. lISUrf~-coatinflrNO-:OflrGenericlype n O'!film IITotafOFT 

preparation systems coats thIckness 11m 
(OFT) per coat 

_____ m 
8 -, I Steel surfaces --T 200 :-450 11 SA-2.5 ---, I pri~ I rl F inc Ethysilicate --,r 75 ----.. 75 

Umnsulated I , 

" H Finish , 2 SIlicone Aluminium 25 50 
125 

9 Galvanized surfaces up to 120 Mechanical When Finish 1 Epoxy High Solid' 125 125 
cleaning from Coat is 
contaminants required, such 
and zinc salts as sea climate 
by means of with chloride 
washing or exposure 
steam jetting or 
sweep-blasting 
with fine sand 

10 ,ISteel surfaces --UMidiUn l SA 2 5 Pnmeand 1 Glassflake reinforced 500 -,r 500 
permanently in contact r emp'c Finish Coat in JI High Solid Epoxy 
with water. also rover up to 60 One 
water splash zone 

·L II I IL ---1 ' 
11 Plant I Cooling water GRP, or steel lined concrete pipes with cathodic protection and coating according to AWWA C 203 

pipes 

• Additional I x Finish Coat 2-Comp. Polyurethane, 50 11m, when exposed to UV or weathering conditions and colour retention is required . 
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• local control and lamps as listed above for local control cabinets, for each 
motor 

80.6.18.16 Terminal boxes and terminal cabinets 

In order to minimize the amount of cables and distribution of signals and to 
centralize connections in the Plant, terminal boxes or, wherever necessary, 
by larger amounts ofterminals, terminal cabinets shall be fitted on all the 
necessary 

• cable crossover terminal points 
• central collecting points for individual analog and binary signals and 

local transmitters 
• signal collecting and distribution points for fire alarm, telephone, 

loudspeaker and clock system 
• central distribution points for local signals. 

Terminal boxes and cabinets must at least have class of protection IP 54 if 
installed indoors and IP 55W if installed outdoors and must be equipped 
with the necessary terminal strips, cable glands and fittings components for 
the connection of the cables. 
The necessary earthing terminals are to be provided for the earthing of the 
boxes and cabinets. 

In any area subject to the danger of explosion, the necessary explosion­
protected terminal boxes and cabinets are to be provided in accordance with 
IEC 60079 and IEC 61241 and VDE 0165/0170/0171. 

80.6.19 Instrumentation and control equipment 

80.6.19.1 Main design criteria 

This Section applies to the design ofthe general Instrumentation and 
Control equipment. The following general requirements shall be strictly 
observed with regard to design and execution. In the event of contradictions 
the Contractor shall be responsible for obtaining written clarification from 
the Employer/Engineer. 

Reference within this Section does not automatically indicate that the 
particular form of instrumentation is required on this project or will be 
acceptable for a particular application. The particular requirements for 
control and instrumentation shall take preference in the event of any 
disagreement between the two Sections. 
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Only requirements for technical performance of the equipment are stated 
herein, whilst the detailed requirements of the tasks to be performed by the 
control systems and the scope of delivery for each individual item of plant is 
stated in the relevant Sections of this specification. 

This specification does not however relieve the Contractor of his 
responsibility for the basic design and execution ofthe instrumentation and 
control system per scope of supply in relevant Sections of this specification. 
The rules of good engineering practice and the relevant approved standards 
and regulations shall be observed. 

A consistent instrumentation and control philosophy shall apply throughout 
the Plant and shall be implemented in terms of a range of equipment 
exhibiting a minimum diversity of type and manufacture. The objective shall 
be to standardize all measurement and control equipment throughout the 
Plant in order to rationalize operation, maintenance and reduce spares 
holding. 

Generally equipment shall be supplied from one composite range of 
measurements and control equipment as marketed by a reputable 
manufacturer of international standing and shall have a minimum of two 
years operational use on similar projects. Where particular equipment is not 
included in the products of the manufacturer thus necessitating diversity of 
supply, this equipment shall be identified by the Contractor. 
The equipment shall be of modern, compact design incorporating the latest 
developments in proven technology. All instruments whether for local 
indication or remote transmission shall be of good quality and shall have an 
accuracy and repeatability appropriate to their duty. All fittings shall use 
metric threads. 

Measurement and control instruments shall be matched to the main plant 
equipment ratings in all aspects. Instrument ranges, installation codes of 
practice and precautionary measures for safety of the Plant and the operating 
and maintaining personnel shall be observed. 

Special attention shall be paid to the Plant safety. As a general rule, 
measuring points and measuring equipment for critical protection shall be 
separate from and not combined with measuring equipment for the 
automatic control equipment. 

The material of all equipment installed in pipes, tanks, etc., shall correspond 
to the material ofthe relevant pipes, tanks etc. and shall fully meet the 
requirements regarding safety and operational conditions ofthe media to be 
measured. All the equipment shall be suitable for the location in which it is 
to be mounted and in particular all outdoor equipment shall be suitable for 
the prevailing climatic conditions. 

8140AOllFICHT-15702705-v5 
BIFPCUEPC-Main PlanU2015111 

FICHTNER I!Y' ~ BO-173 

2767716
Text Box
PART OF CUSTOMER SPEC. FOR I&C EQUIPMENT-CONTROL VALVES, SH 2 OF 8



The diversity of makes and types shall be kept to a minimum. The 
EmployerlEngineer reserves the right to stipulate make and type following 
award of contract. 

Any equipment to be installed within potentially explosives atmospheres 
shall comply with the requirements of international standards and codes, e.g. 
IEC-60079, NEC 500 etc. 

The instrumentation and control equipment shall have high electro-magnetic 
and radio frequency interference immunity and shall not be affected by 
portable radio transmitters operated in the vicinity of the equipment. Any 
limitations shall be stated . 

All instruments shall be protected by cases. The cases shall have enclosure 
classification not less than IP 42 according to EN 60529 when mounted 
indoors in totally enclosed rooms with provision for limited ingress of dust, 
IP 54 else in a enclosed building and IP 55W for mounting outdoors. 

Electronic instruments shall not be located close to hot lines, vessels or 
other hot equipment. Ambient sun temperatures exceeding 80°C shall not 
result in calibration difficulties or rapid deterioration of electronic 
components. 

BO.6.1 9.2 Distributed Dig ital Control, Monitoring and Information System 
(DDCMIS) 

The Plant will be controlled generally through a DDCMIS. The DDCMIS 
contains of process stations, operator workstations, engineering 
workstations, archiving facilities and signal exchange to management and 
third party systems. In general the DDCMIS will be DCS based hardware 
only in some exceptions PLC based systems may be applied. 

For detailed technical specification and design requirements please refer to 
Section B8 ofthis technical specification. 

BO.6.19.3 Programmable logic controllers 

Programmable logic controllers (PLC) shall be deployed in subsidiary 
installations and systems of higher complexity and shall provide a more 
open access for operation. Standard products ofPLC manufacturers shall be 
used for which software developed by the process suppliers and proven for 
the specialized process is available. 
The diversity of makes and types shall be kept to a minimum. The 
Employer/Engineer reserves the right to stipulate make and type following 
award of contract. 
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any unauthorized access shall be prevented by appropriate measures such as 
password protection. 

Data loggers for the metrological station shall be provided with the 
necessary analogue and digital inputs and internal memory for all collected 
parameters. The data loggers shall have the capacity for future extension 
with additional sensors. 
Location for centralized data collection PC stations shall be decided during 
basic/detailed design stage 

BO.6.19.14 .Electrical value measurements 

For the processing of electrical values such as voltage, current, power, 
frequency etc. electronic type transmitters shall be provided to convert the 
output of current and voltage transformers into an impressed dircct current 
in the range 4 - 20 mAo The transmitters shall be housed in the switchgear. 

For power measurements precision electricity meters for asymmetrical three­
phase networks are to be supplied. Connection of the meters shall generally 
be to 3 x I A current transformers and 3 x 110/;/3 V voltage transformers. 
The meter accuracy class is to be approximate to the respect ive transformer 
classes . Instrument transformers with an accuracy class of 0.5 or better shall 
be used for metering purposes. 

For the purpose of billing for electrical energy and for acceptance tests, an 
instrument transformer of at least class 0.2 (precision) accuracy and high 
precision electricity meters of class 0.2 have to be provided. Meters for 
billing purposes shall be of the approved calibrated type (certified by 
independent testing stations). All meters for billing purposes are to be 
provided as double 2 x 100% meters. 

At all points where power direction reversal is possible, the necessary 
meters for both directions are to be provided. 

The meters in the local switchgear are to be arranged behind the clear plastic 
fronts of the cubicle doors so that the counter readings can be taken without 
opening the doors. 

BO.6.19.15 Control valves 

Control valve spindles and internals shall be made of chromium steel and 
shall have a high resistance to wear and corrosion. Cones and seats shall be 
hard faced with materials with a high resistance to wear and corrosion. 
Housings shall be made offorged or cast steel. A hand wheel, with 
provision for switching to manual operation and a local position indicator 
shall also be provided. 
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All control valves, orifices and nozzles shall comply with the relevant 
international standards such as DIN, BS or any other which may be agreed to 
by the EmployerlEngineer. 

Control valve characteristic shall allow smooth and continuous control of the 
control parameter. 

Valves shall not generate noise in excess of85 dB(A), measured at a point I 
meter downstream ofthe valve outlet and I meter from the pipe centerline. 
Where this requirement must be exceeded because of physical limitation, 
suitable sound attenuators shall be provided in terms of special valve trim, in­
line attenuators, isolators and enclosures to satisfY the noise requirement. 

Valves shall have trim designed to avoid cavitation damage.lfan application 
cannot avoid cavitation entirely, material selection shall be such as to 
withstand the effects without damage. 

Line strainers shall be provided upstream of control valves where required. 

The valve sizing shall be suitable for obtaining maximum flow conditions 
with valve opening at approximately 80% of total valve stem travel and 
minimum flow conditions with valve stem travel not less than 10% of total 
valve stem travel. All the valves shall be capable of handling at least 120% of 
the required maximum flow. The design pressure drop across the valve should 
be 15 to 20% of the total available pressure drop at no flow. 

Although control valves shall not be used for shut-off service, to provide 
reasonable shut-off performance, leakage through a closed control valve shall 
not exceed I % for single ported valves or 2% for balanced ported valves. 

All control valve materials shall be compatible with the fluid handled. 
Materials shall be in accordance with the piping materials standard and/or as 
approved by the Employer/ Engineer. 

Valve characteristics shall be selected to suit the process and control system 
dynamics . 

All the control valves for boiler feedwater services should be of anti-cavitation 
type with flash-flow trims and cage type to avoid cavitation problems. 

The installation shall include upstream and downstream isolating valves 
and, for critical control valves, a bypass valve for each control valve on all 
services. Unless otherwise agreed by the EmployerlEngineer the bypass 
valve shall have a similar characteristic as the control valve but shall 
provide tight shut-off. Any exceptions or variations to the requirement shall 
be subject to the approval of the Employer/ Engineer. Where a service is 
subject to a pressure above 3 bar a 25 mm vent valve shall be provided, 
between the upstream and downstream isolating valves, in order to relieve 
the pressure to enable maintenance to be carried out on the control valve. 
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Control valves shall be adequately supported in all cases and shall be 
accessible for maintenance. Local pressure gauges shall be provided 
upstream and downstream of each control valve. 

If as per steam turbine OEM's proven design, isolating valves or bypass 
valves are not envisaged for control valves of internal piping, same is also 
acceptable. 

For normal duty globe type valves shall be used. 

The use of butterfly valves shall be avoided in the main plant. Where very 
large sizes are involved (on high flows) , or low pressure drops and low 
static pressure are a determining factor, making globe valves unattractive or 
impossible, butterfly valves may be used, They shall be of the "balanced 
torque" type disc usable to the fully open position (900 opening). 
The overall shaft rating shall be at least 25 % above the static pressure as 
differential aCrOSs the closed valve. 

Multi-stage valves (e.g. multi seat or multi cage valves) shall be used on 
services, e.g. steam and gas, having very high pressure drops which would 
result in supersonic velocity inside a conventional body and shock waves in 
the piping, creating unacceptable noi se lcvcl s. 

Angle valves shall be provided: 

• for steam pressure reducing de-superheating stations ofthe 
"com bination l1 type, 

• for erosive services, e.g. slurries, 
• on applications where solid contaminants might settle in the valve body, 
• on hydrocarbon services with a tendency for "coking". 

Ball valves shall be used for on-off and throttling services under moderate 
operating conditions. 

The control valves must be provided with all data important for their 
identification, such as flow direction, type, nominal diameter, nominal 
pressure, seating, CV value . 

80.6.19.16 Actuators 

Intelligent drives with integrated power switch unit and further electronics 
shall be installed. Actuators equipped with integral controls shall be 
supplied which can be operated via the operation elements on the local 
controls as soon as power is connected. Only operation commands and 
feedback signals shall be exchanged between the control system and the 
actuator. Motor switching shall be performed within the device and virtually 
without delay. 
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Unless otherwise specified actuators for modulating valves and dampers 
shall either be pneumatic or electrically operated. Self contained sealed 
hydraulic units may be considered where high thrusts or high speeds of 
operation are required. 

Actuators for ON/OFF duty or manually positioned units shall generally be 
electrical motor and/or pneumatic driven, however the use of solenoid types 
on small valves shall be allowed dependent on duty. 

The various types and sizes of actuators shall be rationalized and as far as 
possible each type shall be from a common manufacturer to facilitate 
interchangeability and spares. 

In order to prevent the risk of fire or explosion pneumatic actuators shall be 
used in hazardous areas and associated equipment (e .g. positioners) must be 
intrinsically safe in accordance with IEC 60079-11. 

Pneumatic actuators must be designed in such a way that in the event of air 
failure the actuator will remain in the position immediately prior to loss of 
power, Or assume a position which is safe for the process. 

With either action the failure mode shall be suitably monitorcd and the Plant 
operator informed by some foml of alarm. The failure response of all 
actuators in the event of the loss of the prime mover (air pressure, oil 
pressure, electrical power) shall be indicated on the Piping and 
Instrumentation (P&I) diagrams, valve schedules, etc. 

All pneumatic tubing to control drives or actuators shall, unless otherwise 
agreed to by the Employer/Engineer, be in copper which shall be sheathed in 
PVC or alternatively in stainless steel. 

For all actuators of control valves and dampers of main systems local 
indicating pointer and position transmitters for remote indication and closed 
loop feedback shall be provided in accordance with the most severe operating 
conditions to be expected. The transmitters shall be designed to withstand 
conditions such as high temperature, vibrations and leakage of steam and of 
hot water wherever required. The protection class shall be IP 65 according to 
IEC 60529. 

All actuators shall have a handwheel for direct manual operation. The 
diameter of the handwheel and geared effort shall be such that they can be 
reasonably operated by one man. A lockable mechanical clutch mechanism 
shall be provided to inhibit power control of the actuators when the 
hand wheel is operated. 

The speed of response of actuators used for modulating control shall be 
chosen to suit each particular application. Facilities shall be provided for 
limiting the actuator movement in each direction. 
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Special attention must be paid to adequately dimensioned drives and care 
must be taken to avoid any unintended displacement of the actuator on 
sudden rises of pressure in the piping. 

Actuators shall have fail safe operation and actuator locking device in the 
event of abnormal conditions. Any abnormality on the valve shall be 
transmitted to the DCS. 

All electrical actuator drives necessary for the safe operation and shut-down 
of the Plant in the event of 0.4 kV switchgear failure shall be connected to 
the UPS. 

BO.6.19.17 Solenoid valves 

In lines with nominal diameters of up to DN 25, as well as for piloting 
pneumatic actuators, suitable solenoid valves shall be used. Valves with 
power ratings up to 30 W shall be controlled directly at 24 V DC from the 
DCS. For powers over 30 W, so lenoid valves for 230 V AC shall be 
employed. Solenoid valves for 110 V, 230 V AC and above shall bc sccured 
with blade fuses. Electrical connections are made by means of plug 
connectors, with the mating connector forming part of the scope of supplies. 

BO.6.19.18 Cabling and wiring 

The general requirements for cabling are as stated under relevant chapter in 
Section BO. 

In particular, wiring within desks and panels shall be supported on trays and 
shall be segregated according to voltage level. Wiring carrying AC and D.C. 
voltage shall also be segregated. 

All desks, panels, cubicles and racks shall be factory-wired with regard to 
the internal connections. Where desks or panels will be supplied in more 
than one Section, electrical connections between the Sections shall be via 
terminal strips provided for this purpose. 

All cables must be provided at both ends, at every 20 m and every bend with 
identification with identification in the form of numbered labels 
corresponding to the coding system. The individual cores will be numbered 
or identified by colour-coding. 
Instrumentation cables will be identified by colour codes and band marking, 
follow VDE 0815 . The cables must be laid to ensure that they can be 
replaced or renewed in a simple manner. 
Spare cores shall be terminated at terminal strips in such a way as to give a 
maximum length of core and shall be ferruled in such a way as to indicate 
that they are spare cores. 
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80.3.9.6 

c. The Company shall make any deletions, amendments or additions that 
BPDB reasonably requests unless they would be inconsistent with this 
Agreement, the Technical Limits, the designs of the Facility (including 
the Metering System), or Prudent Utility Practices and provide such 
revised draft to BPDB, which shall be treated as final Operating 
Procedure, not later than thirty (30) Days before the then prevailing 
Scheduled Commercial Operations Date. 

d. Not Used 

e. Either Party may, from time to time, request revisions to the Operating 
Procedures subject to agreement from the other Party. 

Quality control procedure 

A comprehensive quality control procedure I quality assurance 
programme for all aspects of the works shall be prepared by the Contractor 
and shall be submitted to the Employer for approval. 

The Contractor shall adopt suitable quality assurance programme (QAP) to 
ensure that the equipments and services under the scope of Contract whether 
manufactured or performed within Contractor's works or at his 
subcontractor's premises or at the site or at any other place of work are in 
accordance with the specifications. Such QAP shall be outlined by the 
Contractor and shall be finally accepted by the Employer or his authorized 
representative after discussions before the start of work. The QAP shall be 
generally in line with ISO Systems. 

The quality assurance program shall consist at least ofthe following: 

• testing during manufacturing 
• workshop inspections and testing 
• factory acceptance tests (FAT) 

• testing at site 
• construction inspections and testing 
• erection I mechanical completion 
• pre-commissioning and commissioning tests (cold and hot 

commissioning) 
• optimization of overall Plant 
• final inspection and testing 
• Bench mark testing 

• completion test 
• performance tests 
• reliability test run. 

An outline ofthe proposed comprehensive quality assurance programme is 
to be provided with the Tender and is subject to review by the Employer. 
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The Contractor shall provide complete laboratory facilities and staff to 
perform the required tests. The facilities could be fully or partially on site. 
Arrangements could be made with an experienced testing laboratory to 
support the site laboratory, all subject to the approval of the Employer. 

Only approved fully qualified and experienced staff shall carry out the 
quality control all in accordance with the approved quality control 
procedure. 

The Contractor shall appoint a dedicated, experienced and competent 
QA&QC in-charge at site, preferably directly reporting to the project 
manager, supported as necessary by experienced personnel, to ensure the 
effective implementation ofthe approved QAP. An indicative structure of 
Contractors QA&QC manpower required to be deployed at site shall be 
submitted with the Tender. 

The results of the tests shall be made available to the Employer within 24 
hours of obtaining the relevant test results. Acceptance ofthe relevant part 
of the work shall be subject to the performed tests showing satisfactory 
results. Individual construction completion certificates shall be issued by the 
Contractor to certifY the readiness for equipment erection (see Section BO). 

The Employer may instruct tests at no cost provided either the overall 
frequency governed by the specification is not exceeded and the notification 
given to the Contractor is equal to that currently being provided by the 
Contractor for his normal testing in formality and warning, or the Employer 
has due cause to suspect a change in the quality, such concern having been 
advised to the Contractor. The Employer may instruct sampling, testing or 
both which satisfY only some or none ofthe above criteria. 

The Employer shall have the right to carry out independent inspections and 
testing either using his own resources or those of a third party. Should the 
Employer require the results to determine the conformance with the 
specification then he shall notifY and inform the Contractor. 

As far as is practicable the Employer shall have free access to the site, 
fabrication areas and suppliers work at all times without notice. Should he 
discover unsatisfactory work then he will invite a formal joint inspection. 
Either after such an inspection or ifthe Contractor declines the invitation the 
Employer shall issue instructions with regard to the faults and their 
reparation. 

Should any materials, items or complete parts of the works fail to comply 
with the requirements ofthis specification when tested in accordance with 
this Section the Employer may reject such materials or items, or condemn 
complete parts of the works, and demand of the Contractor such 
replacement or modification as may be necessary to ensure their compliance. 
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Should modification or adjustment be deemed a satisfactory alternative to 
demolition and lor removal, the Contractor shall submit full details in 
writing such modifications to the Employer for approval, and should such 
approval be forthcoming carry them out without undue delay. 

Ifhowever, the Contractor is required to demolish and lor remove any such 
items or materials this shall be carried out quickly and with as little 
disruption to the works as possible. 

No claims of any sort whatsoever will be entertained arising from the 
rejection of any part of the works through failure to meet this specification, 
and repairs, demolitions, removals, additional testing etc. Such 
modifications, removal, demolitions etc, shall be entirely at the expense of 
the Contractor. No extension ofthe Contract period shall be granted for such 
a reason. 

Iffor any reason materials or other items are received or made on site before 
approval of them has been granted, these shall be transported, handled and 
stored separately or labelled in such a way in order to, wherever possible, 
prevent them being incorporated into the works or, should such prevention 
not be possible, to accurately define the partes) ofthe works in which such 
materials or items were used. 

Approvals previously granted for any materials etc. shall be withdrawn if 
they are not properly transported, handled or stored and otherwise protected 
against weather or contaminants which may adversely affect their properties 
and subsequent performance. The Contractor has the option of removing 
such materials or having them retested for approval. 

The Contractor shall submit to Employer, the quality plans and field welding 
schedules (for field weld of pressure parts only), along with test procedures 
and WPS endorsed by designer wherever applicable, for checks to be done 
during manufacturing and erection, for review and approval by Employer. 

BO.3.10 Options and Alternatives 

BO.3.10.1 Option 3.1: Absorber made of concrete (Optional Offer) 

Refer to Amendment No.1, B3. 

BO.3.10.2 Option 3.2: Combined Limestone System for Both Units 
(Optional Offer) 

Refer to Amendment No.1, B3. 
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Sufficient factory manufactured patch cords with suitable colour coding 
shall be provided. 

Fiber optic connectors shall be standardized fo r ease of maintenance. 

BO.6.19.19 Instrument and measuring impulse piping 

Instrument impulse piping shall be supported at intervals as defined in BS 
6739. The correct size oftube clips shall be used to suit the tube outside 
diameter. 

The Contractor shall fabricate and erect all mounting brackets fo r control 
and monitoring apparatus including all pressure switches and miscellaneous 
instrumentation. Ifit is fo und after commissioning that any mount ing frame 
vi brates excessively under operating conditions, instruments within the 
frames shall be isolated with vibration dampers by the Contractor or moved 
to areas oflow vibration. 

Impulse lines shall have venting, draining and blowdown fac ilities. Impulse 
lines between process and sensor shall be as direct as possible and shall 
include allowance for vibration and vertical and horizontal movement. 
Joints in impu lse lines shall be kept to a min imum. 

All pneumatic instrument lines shall be soap testcd and any leakage shall be 
rectified. 

While process instrument lines are be ing pressurc tested all instrumcnts 
shall be completely isolated or disconnected . 

BO.7 Inspection and Testing 

BO.7.1 General 

This Section contains general requirements for inspection of material, parts, 
equipment and workmanship of the Plant during manufacture, assembling 
and erection and upon completion to demonstrate compliance with 
specification, codes and standards and to ensure overall reliability of Plant 
operation and performance. 

Development and implementation of test procedures for the construction 
inspection, start-up and performance testing and capacity demonstration of 
the Plant shall be the responsibility ofthe Contractor. 

The Contractor shall be responsible for providing all supplies required for 
carrying out such tests, except to the high speed diesel and coal used during 
Reliability Test Run and Performance Tests. 
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The overall testing program for the Project shall consist of the following: 

• workshop inspections and testing 
• construction inspections, and testing 
• mechanical completion 
• pre-commissioning tests 
• tests on completion 
• reliability test run and performance tests. 

The Employer shall have the right to have their representatives present 
during inspections and tests of Plant equipment and systems in the 
workshops and during construction. The presence of the Employer's 
representatives during any inspection or test shall in no way relieve the 
Contractor of its responsibility for supplying the equipment Or systems in 
accordance with the milestone dates. 

The Employer will be notified by the Contractor in writing at least ten (10) 
days prior to such testing and inspection at workshop and two (2) days for 
test at site. 

Three (3) months after effective date of Contract, the Contractor shall 
submit to the Employer all relevant test documents, which shall include: 

• inspection and test program 
• test standards 
• type of inspection and tests 
• tests which are to be witnessed by third parties. 

Six (6) months prior to the proposed start of commissioning the Contractor 
shall submit to the Employer: 

• commissioning test program 
• commissioning procedures 
• tests on completion. 

Six (6) months after effective date of Contract the Contractor shall submit to 
the Employer for the Performance Tests: 

• test program 
• test standards 
• manpower and deployment schedule of the Contractor for performing the 

tests forms oftest records and report 
• description of instrumentation to be used, including accuracy, and 

calibration test results 
• method of data recording 
• method and equations/correction curves used for adjustment of recorded 

data to the design conditions. 
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80.7 .2 

80.7.2.1 

The results of all tests shall be certified by the manufacturer, Contractor or 
independent agency as appropriate. 

Document files containing material certificates, welding procedures, test 
report etc. shall be compiled for each item of plant and shall be suitably 
identified (including equipment classification reference) and bound. 

Testing during manufacturing 

Material tests 

Major steel forgings 
Purchase specifications sha1! clearly state the quality and inspection 
requirements and should include: 

a. Chemical composition range 
b. Heat treatment 
c. Mechanical test specimen locations 
d. Mechanical properties 
e. Magnetic properties (when applicable) 
f. Non-destructive testing 

• methods and procedures 
• stage and extent of application 
• recordable indication size 
• a1!owable indication size 

g. Thermal stability test (HP and reheat turbine shafts only) . 

Each forging sha1! be suitably marked with an identification number which 
shall transfer throughout all machining stages. The identification number 
sha1! be indicated on all documents relating to the forging. 

Repair weld ing wiII not be permitted on rotating parts and on other com­
ponents the proposal will be subject to approval by the Employer' s 
Representative. 

Rotor forgings 
The profile offorgings at the stage of final ultrasonic inspection should be 
such as to minimize the regions where complete coverage is not possible. 
Ultrasonic indications should be measured by the equivalent flat bottomed 
hole or A VG (DGS) method. 

The toughness of rim and core (where applicable) material shall be eva­
luated by testing Charpy V impact specimens over a range oftemperatures 
and thus determining the 50% fibrosity fracture appearance temperature 
(FATT). 
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Allowable indication size and material toughness are interdependent design 
related criteria and the Contractor must be prepared, if requested by the 
Employer's Representative, to justity his proposals by reference to fracture 
mechanics calculations. 

Bores, when provided, shall be magnetic particle inspected and a suitable 
intrascope used for examination. 

Residual stress measurement shall be provided for rotor forgings. 

Major steel castings 
Purchase specifications shall clearly state the quality and inspection 
requirements and should include: 

a. Chemical composition range 
b. Heat treatment 
c. Mechanical test specimen locations 
d. Mechanical properties 
e. Non-destructive testing 

• methods and procedures 
• stage and extent of application 
• recordable indication size 
• allowable indication size 

f. Other tests 
g. Standard weld repair-procedure 

Each casting shall be identified by hand stamped or cast-on reference 
numbers which shall be indicated on all documents relating to the casting. 

Non-destructive testing 
Minimum requirements are as follows : 

a. Crack detection of critical areas of castings which in the case of castings 
to operate at high temperature or high pressure shall consist of 1 00% of 
all accessible areas. Magnetic particle inspection shall be used for 
ferritic steel castings. 

b. Ultrasonic inspection of all surfaces of castings to operate at high 
temperature or high pressure. 

c. Ultrasonic thickness check of critical areas. 
d. Radiographic examination adjacent to future butt weld regions 

(Acceptance Standard Levell of ASTM E446 or E186 as appropriate). 
e. Radiographic examination shall also be used to assist in defining defects 

indicated by ultrasonic inspection . 
f. Blue matching on the parting plane between upper half and lower of the 

turbine casing 
g. Creep test shall apply for high chrome casting and forging, in particular 

when used for more than 540oC. 
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In addition to being applied as necessary quality control on as cast items, 
inspections outlined in a) and b) above shall be applied to the finally heat 
treated casting. 

Prior to non-destructive testing all surfaces shall be satisfactorily prepared 
and visually examined. 

Either colour matching of casting by putting two halves together or feeler 
gauge thickness check from outside to ensure required contact area and joint 
tightness are acceptable 

Repair Welding 
Unacceptable defects observed by visual examination or indicated by non­
destructive testing shall be excavated by chipping or thermal gauging and 
grinding and their complete removal proved by crack detcction. 

In the case of excavations which penetrate more than 25 mm or 50% of the 
wall thickness or cover more than 10,000 mm2 area the Employer's 
Representative written approval of the proposed repair must be obtained. 

Only welders qualified by performance tests on similar cast materials shall 
be used. 

On completion of repair welded areas shall be ground smooth and carefully 
blended into the surrounding material. The repaired areas shall be surface 
crack detected; magnetic particle inspection being used for ferritic steel 
castings and in addition ultrasonic inspection shall be used on castings to 
operate at high temperature or high pressure. 

After repair weldings hardness shall be checked. 

Steel Plates and Sections 
The following requirements, which may be supplementary to the applicable 
material standards, shall be considered when selecting material grades: 

• impact testing of plate or Sections over 50 mm thick (impact require­
ments to be dependent on application). 

• ultrasonic testing of plate where the presence of non-metallics may 
interfere with the interpretation of ultrasonic testing of future welds; 

• ultrasonic testing and through thickness ductility measurement, where the 
application involves the risk of lamellar tearing in the material at regions 
of high restraint (e. g. at set-on nozzle locations or cruciform joints); 

• ultrasonic testing clad materials to detect lack of bonding. (Proposed 
rectification procedures shall be submitted for the approval of the 
Employer's Representative) . 

Reinforced Thermosetting Resin Pipes 
Checks shall be made on all raw materials to ensure that they comply with the 
relevant ASTM Standard. 
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All deliveries of resin shall be checked for consistency by viscosity and 
reactivity. Any resins deviating from the manufacturer's published figures 
shall not be used. 

Testing of reinforced thermosetting resin pipes: 

• Long term hoop strength (type test for pressure pipes only) 
• In accordance with ASTM D2992 Procedure B with the exception that 

the test results shall be extrapolated to determine the stress which the 
pipe can withstand for a period of 60 years without failure. The lower 
95 % confidence limit at 60 years shall also be calculated. 

• Hydraulic test 
• 100 % of the pipes shall be subjectcd to an intcrnal hydraulic prcssurc 

test at the manufacturcr's works prior to delivery. Thc test shall be 
applied to a pressure equal to 1.5 times the maximum working pressure 
stated for each classification of pipe. The test pressure shall be applied 
for a minimum period of 5 minutes without signs of leakage. 
In addition to the above the first pipe and every thirtieth thereafter of 
each class and diameter shall be maintained at test pressure for a 
minimum of 4 hours without signs ofleakage. 

• Each pipe and fitting shall be subjected to an internal low pressure air test 
at the manufacturer's works prior to delivery. The test pressure shall be an 
overpressure of 0.1 bar and this shall be applied for a minimum period of 
5 minutes without signs of leakage or distress. Fittings which are of 
mitred construction shall be manufactured from pipes which have 
successfully passed the tests defined above. 

• Dimensions 
The dimensions and tolerances of all pipes shall be determined in 
accordance with the relevant standards (e.g. DIN 16965, DIN 16964, 
DfN16867, DfN 16868, DfN EN 14364) 

• Stiffness 
A minimum of one pipe for every 30 pipes manufactured shall be tested 
for stiffness in accordance with AD 2000 HP II OR and N I. A minimum 
of one pipe of each class and diameter of pipe shall be tested. 

• Longitudinal and hoop tensile strength 
• The tensile strength properties of a minimum of one pipe for every 100 

pipes manufactured shall be measured in accordance with AD 2000 
HP1 \OR and NI. A minimum of one pipe of each class and diameter of 
pipe shall be tested. 

• Cure 
Curing, to be tested by the Barcol Hardness test determined in accordance 
with DIN EN 59: 100% of the produced pieces. Minimum acceptable 
hardness is 90% of the value recommended by the resin manufacturer of 
the particular resin used, when non-reinforced. 
The sample pipe shall also withstand a commercial acetone test on the 
internal portion ofthe laminate. 

81 40A01 IFIGHT -1 5702705-v5 
BIFPGUEPG-Main PlanU2015/1/ 

FICHTNER 



80.7.2.2 

80.7.2.2 .1 

• Loss on ignition 
A minimum of one pipe for every 30 pipes manufactured shall be tested 
in accordance with ASTM-O 2584 "Standard Method of Test for Ignition 
Loss of Cured Reinforced Resins". 

• Joint tests 
• A minimum oftwo pipes in every 100 pipes manufactured shall be 

jointed and tested in accordance with the requirements of Section 7.2 of 
ASTM-D 3262. 

• Visual inspection 
• Each pipe and fitting shall be subjected to a complete visual inspection 

before shipment in accordance with ASTM-O 2563 . 

• Vacuum test 
• Vacuum test for those piping Sections being operated under vacuum shall 

bc carried out for eaeh diamctcr once at bcginning of production. The 
vacuum to be applied sha ll be equivalent to thc condition which occurs 
during full vacuum. The corresponding derated vacuum for this test shall 
be proved by the pipe manufacturer. 

• Failure of tests on completed pipes 
• In the event ofa specimen not fulfilling the minimum requirements for 

strain corrosion resistance, all pipes of that class and diameter which 
have been manufactured shall be rejected and shall be replaced enti rely. 

Any pipe or fitting which fails any of the quality control tests which are to 
be carried out on each and every pipe or fitting shall bc rcjcctcd. In thc c, cnt 
of any pipe failing any of the remaining tests outlined above that pipe shall 
be rejected and the relevant test shall be carried out on a further ten pipes of 
that class and diameter. If anyone of these ten pipes fails than the 
manufacture of pipes of that class and diameter shall cease and the 
Employer reserves the right to reject all the pipes of that class and diameter. 

Thermal insulating materials 
Materials shall be tested for bulk density, specific heat, compressive 
strength, fire resistance under pressure, service temperature limit in 
accordance with VOl 2055 or equivalent standards. 

HP Piping 
Ultrasonic inspection of all HP piping shall be performed at manufacturers 
place and proven by certificates. 

Manufacturing tests 

RT is not carried out for pulverizer component. 

Welding tests 

Non destructive examination of pressure and vacuum containment 
welds 
Welds shall be non-destructively tested in accordance with the construction 
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standard applicable to the item of plant. In addition the requirements of the 
following Table 1 shall be observed. Table 1 shall also apply in cases where 
the standards used for design and construction of an item of plant does not 
specify the quality requirements for welds. Fault limitations to be subject of 
agreement with the Employer's Representative prior to fabrication. 
Hardness testing shall determine the hardness for welds and heat affected 
zone according to all scale i.e Vickers (HVI 0) , HRC and HB. 

Non destructive examinations of steam turbine internal piping will be 
performed by Radiographic examinations. 

The Bidder/Contractor has to fulfil the requirements specified in ASME 
B31. 1 and the stricter requirements of the VGB Guideline R 503. 
For turbine internal piping 15% of welds will be checked by radiographic 
testing . Iffailures are detected the intensity of testing will be increascd 
wh ich means even more than 15% of the welds will be tested. 

Hydraulic tests for steam turbine internal prefabricated pipe systems must 
not be executed, in case equivalent non destructive examinations of steam 
turbine internal piping are performed by radiographic examinations. The 
requirements specified in ASME B3 1.1 and the stricter requirements of the 
VGB Guideline R 503 shall be fulfilled. 

The test procedure ISO 6507-1 or equivalent shall be used. Minimum 3 
hardness locations shall be tested fo r the wcld. On circumferential welds the 
test locations shall be located at 1200 distance. Hardness tests shall be 
conducted after PWHT. 

Following percentages of welds shall be hardness tested. 

Carbon steels or low allow steels (<2%Cr) 
2.5% Cr steels 
9 - 12% Cr steels 
Austen itic steels 
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TABLEI 

Type of Steel Design factor Wall Inside diam Type and Extent of non destructive testing Remarks 
thickness 

(shell) (mm) (mm) II Butt Nozzle Fillet 

C and C-Mn steels with C ,; 0.85 :5 10 all Only applicable to: 
content not exceeding 0.25% Atmospheric systems (excluded 

systems, which handle chemicals, 
toxics or inflammable media). 

, 1 
~--

40:5 JL all 20% R 

> 40 all 100% R 10% M 10% M 

> 0.85 l " 40 l' :5 100 ] 20% R 

> 100 100% R 10% M 10% M 

> 40 J~ all ·1 100% R 100% M 100% M T est after stress relief 

C-Mn steels with C content :5 30 all 20% R 10% M 10% M 
0.25 to 0.35%, CrMoVsteels, 
C 1/2 Mo steels , low alloy 
steels, and CrMo steels 
except 12% Cr steels 

~~ ] J[ ~[ all > 30 all 100% R 100% M 100% M Test after stress relief 
~~ 

Low alloy steels except all all all 100% R 100% 100% M Test after stress relief 
CrMoV and 2 CrMo U" 

12% Cr ferritic/martensltic 1i all lr all 1 " 100 100% R 100% M 100% M Test after stress relief 
steels > 100 100% R' 100% M 100% M Test after stress rehef 

100% U 100% U 
~ 

, Radiographic examination may be omitted if done on as-welded joint 

, . If feasible, otherwise 100% M 
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Type of Steel Design factor Wall Inside diam Type and Extent of non destructive testing Remarks 
thickness 

(shell) (mm) (mm) Butt Nozzle Fillet . , 
Austenitic Stainless Steels ~ 0.85 $ 15 11 

. r 
all Not applicable to 

Butt welds made from one sIde only 
OperatIng temperatures exceeding 
200 ' C 

~ 30 all 20% R 

> 30 J[ all 
'-1 

_I 20% R 10% D 10% D 

-----
> 0.85 l ~ 30 J~ ,; 100 20% R 

> 100 100% R 10% D 10% D 

> 30 all 100% R 100% D 100% D 
-~ 

Legend: R Radiographic examination 
U Ultrasonic examination 
M Magnetic particle exami nation 
D Dye penetrant examination 

Note: 
1. Where 10% examinations are shown for pipcwork under 100 mm diam bore this shall be the circumference of 10% of the ,,"dds by each welder selected at random with a 

minimum of onc per welder. 
2. Where 10% exami nations arc shown for vessels or large diameter pipcwork this shall be 10% oreach weld length and must include all intersections of longitudinal and 

circumferential welds. 
3. Where partial examinations reveal rejectable defects, adjacent welds or areas of weld shall be examined. In the event of'rejt.:ctablc defects being found welds shall be 

subject to 100% examination. 
4. Welds in clad materials shall be tested in accordance with the requirements of the base material and the surface of the on~r1 ;li d welds shall be dye penetrant tested 

throughout their length. 
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BO.7.2 .2.2 

Non-destructive examination of structural welds 
Welds shall be non-destructively tested in accordance with the construction 
standard applicable to the item of plant. Where appropriate, the following 
requirements shall also be observed: 

• magnetic particle testing of the tension side welds in major fabricated 
girders and Sections, 

• ultrasonic examination of heavily restrained welds (e. g. cruciform joints) 
where there is a risk oflamellar tearing in the parent materiaL 

Weld Repairs 
Unacceptable defects observed by visual examination or indicated by non­
destructive testing shall be completely removed by chipping or thermal 
gouging and grinding. The resuit ing excavation shdl be; crack detected prior 
to rewelding. 

Details of the original defects and repair shall be recorded. 
Repaired welds shall be subjected as a minimum requirement to the same 
inspection requirements as the original welds and tcst rccords should 
indicate that a repaired weld is referred to. 

Pressure testing 

All items subjected in service to internal pressure or vacuum shall, unless 
otherwise agreed, be pressure tested in the manufacturer's works and at site 
and prior to any internal or external coating. 
In case pressure test can't be executed at site NDT checking of welding shall 
be 100%. 

Pulverizer assembly shall be excluded from Pressure testing, Required NOT 
will be carried out during manufacturing stage to ensure quality. (RT will 
not be carried out for Pulveriser Component) 

Hydrostatic testing 
Suitable water shall be used as the test media unless otherwise agreed. The 
test pressures shall be in accordance with ASME. 

The test pressure shall be no less than the greater of 

• the pressure corresponding to the maximum loading to which the 
pressure equipment may be subject in service, taking into account its 
maximum allowable pressure and its maximum allowable temperature, 
multiplied by the coefficient 1.25 

P lesl = 1.25 • PS • t;,,/ f 

• maximum allowable pressure, multiplied by the coefficient 1.43, 
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80.7.2 .2.3 

Where: 

• Ptest 

• PS 
• frcst 

• f 

Ptest = 1.43 * PS * f..st/f 

test pressure (hydrostatic) 
design pressure 
nominal design stress for design conditions at test 
temperature 
nominal design stress for design condition at design 
temperature 

The design pressure shall be in any case not less than 3.5 bar overpressure. 

Tcst pressurc OrvaClIUIll containlllcnt itcms shall be agrced with thc 
Employer's Representative. Any local legal requircment prevails. 

The test pressure shall be maintained for sufficient time to permit complete 
visual examination of all surfaces and joints and in no cases less than 
spccificd in the applicable construction standard. 

The ch loride content of water used for testing austenitic stainless steel items 
shall not cxceed 30 ppm unless immcdiate flushing with watcr of this 
quality is done after the test. 

Pneumatic testing 
The Contractor shall apply pneumatic testing in cases where hydrostatic 
testing is impractical or undesirable (e.g. oil pipes). Safety precautions, test 
pressures/duration and degree of prior non-destruct ive examination of the 
subject items shall be agreed with the Employer'S Representative. 

Pneumatic or gas leak testing supplementary to hydraulic test ing shall be 
app lied in appropriate cases where specified by the applicable construction 
standard. 

Testing of corrosion protection 

Surface coatings 
Following tests have to be performed before, during and after coating: 

• visual inspection of blasted surfaces according to ISO 12944 
• test the blast profile with a profile gauge 
• checking of coating material 
• measurement of air humidity, air temperature and coating substrate 

temperature and determination of dew point 
• visual inspection of coating 
• checking of dry film thickness (DFT); All zinc rich paint used for such 

repairs must contain a minimum of 81 % by mass of zinc in the dry film. 
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BO.7.2.2.4 

BO.7.2.2 .5 

BO.7.2.2.6 

• checking of adhesion with a dolly pull adhesion tester in accordance with 
ASTM D4541-09 type AI 

Galvanized zinc coatings 
Surfaces shall be visually inspected. Bare patches, lumps blisters or 
inclusions of foreign matter shall be cause for rejection. 

Zinc coating thickness shall be determined non-destructively in accordance 
with ISO 2178 or coulometrically in accordance with ISO 2177 (or ASTM 
equivalent) . For coatings with a weight exceeding 900 g/m2 the coulometric 
test method specified in ISO 2177 shall be used. 

Hard rubber linings 
Surfaces sha ll be vi sua lly inspected. \;neven surf,:ces. splits, blisters or 
inclusion of foreign matter shall be cause for rejection. 

The thickness oflinings shall be measured in accordance with EN 14879 or 
equivalent. A tolerance of + 10 % is permitted for rubber coatings of 3 mm 
nominal thickness. 

Hardness tests shall prove compliance with the rubber manufacturer's 
standards. 

The absence of pores sha ll be proved by the induction sparking test method. 
The potential used shall be 5000 Volts for each mm of thickness plus an 
additional 5000 Volts (i. e. potential 0[20,000 Volts for 3 mm thick lining). 

Testing of pressure part assembly 

Trial assembly shall be checked at the manufacturing place before shipment. 

Testing of auxiliary and ancillary systems 

The Contractor shall provide in his ITPs the specialised checks for various 
equipments like idlers, pulleys, conveyor belts, coal crusher, stacker 
reclaimer, coal un loaders, vacuum pumps, air compressors, bottom ash 
handling equipments, pumps, valves, pipes, EOT & hoists, inert gas system, 
deluge valves, foam system 

The Contractor shall also follow the requirements for testing in the Sections 
Bl to Bl2. 

Hangers 

Load Test for hangers (in particular spring type) and supports in particular 
for HP piping shall be executed. All hangers shall be pre-loaded at the 
manufacturing place. 
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80.7.2.5 Control and monitoring equipment 

All control and monitoring equipment shall be tested at the manufacturers' 
works before dispatch to site. Certificates shall be issued for 

• synchronizing units 
• flow evaluators 

On request the correct operation of equipment with specified temperature 
and humidity limits shall be demonstratcd by tests conducted within the 
limits. 

Electrical measuring instruments 
All electrical measuring instruments shall be tested in accordance with the 
following ru les and regu lations. Alternativcly, equ ivalent standards 
approved by the Employer' s Representative may be used. 

IEC 60051 

IEC 60258 

IEC 61036 
IEC 61010 

Recommendations for direct-acting indicating electrical 
measuring instruments and their accessories 
Direct acting recording electrical measuring instrumcnts and 
thcir acccssories 
Alternating current static watt-hour meters for active energy 
Safety rcquiremcnts for e1cctrical equipment for 
measurement, control and laboratory use 

Electrical remote indication 
Meters for active power, reactive power and similar remote indication 
equipment: 

VDE 0418 
lEC 60338 

Regulations for electric integrating meters 
Telemetering for consumption and demand 

Calibration Tests 
The Contractor shall conduct calibration tests of the following instruments 
and equ ipment: 

• all local indicators over the full range of the indicator 
• all transmitters over the full range ofthe transmitter 
• all binary transmitters over the full range including initial setting 
• all remote indicators over the full range of the indicator 
• all recorders over the full range of the recorder 
• one of each type of indication loop with circuit resistance of the loop 

increased to a value which is equal to the highest value expected, and 
under worst case operating conditions 

• all superheated steam thermocouples 
• one of each type ofthermocouple or resistance element 
• all kinds of analogue transmitters over the full measuring range 
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• all modules and subassemblies for measuring and control e.g. analogue 
limit monitors, flow evaluators, function generators 

• all quantity meters 
• all synchronizing units according to IEC standards 
• the actual dimensions of all orifices, nozzles, Venturi nozzles have to be 

checked as per IS05 I 67. 

Closed-loop control systems 
All main closed-loop control systems shall be tested for polarity and 
function in accordance with the applicable standards. Control valves shall be 
tested in accordance with mechanical functional tests on control valves and 
shall be performed with the actuator mounted (open to closed position and 
vice-versa). Actuators shall be subject to mechanical and electrical function 
tests. 

Sequence logic equipment 
All sequence logic equipment shall be testcd using simulated inputs. 

Alarm annunciator and fault printing system 
The alarm annunciator and fault printing system shall be tested using 
simulated inputs . 

DCS system 
The system shall be thoroughly tested at the manufacturers' workshops 
before dispatch to site. Test programs shall be devised and these shall 
subsequently be made available to the Employer's Representative. Tests 
shall be made to ensure that the system operates correctly within the ambient 
cond itions as specified by the manufacturer and that if these conditions arc 
exceeded, i.e. in the ease offailure of the air-conditioning system, that the 
system will automatically fail safe and that neither hardware nor software 
will be damaged. 

Further I&C equipment 
Type test reports shall be provided for the following: 

• UPS 
• 24 V DC battery chargers 
• Batteries 
• Control valves 
• Instrumentation cables 
• Flow nozzle orifice plates 
• Measuring instruments 
• Local instrument enclosures 
• Local instrument racks 

• PLCs 
• Etc. 
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Type test reports 
The minimum type test reports for each ofthe major I&C systems shall be 
as follows: 

I . Surge Withstand Capability (SWC) for solid state equipment! systems 
All solid state systemsl equipment shall be able to withstand the electrical 
noise and surges as encountered in actual service conditions and inherent 
in a Power Plant. All the solid state systems! equipment shal l be provided 
with all required protections that needs the surge withstand capability as 
defined in ANSI 37.90.11 IEEE-472. Hence all front end cards which 
receive external signals like analogue input & output modules, binary 
input & output modulcs, etc. including power supplies, data highway, 
data links shall be provided with protections that mect the surge 
withstand capability as defined in ANSI 37.90 .11 IEEE-472. Complctc 
details of the features incorporated in electronic systems to meet this 
requirement, the relevant tests carried out, the ccrtificatcs etc. shall bc 
submitted with the proposal. As an alternative to above, suitable class of 
EN61 000-4-12 which is cquivalent to ANSI 37.90.11 IEEE-472 may also 
be adopted for SWC test. 

2. Dry heat test as per IEC 60068-2-2 or equivalent 
3. Damp heal test as per IEC 60068-2-3 or equivalcnt 
4 . Vibration test as per IEC 60068-2-6 or equivalent 
5. Electrostatic discharge tests as per EN 61000-4-2 or equivalent 
6. Radio frcqucncy immunity lcst as pcr E?\ 61000--1-6 or equivalent 
7. Electromagnetic field immunity as per EN 61000-4-3 or equivalent 

Tests as listed under items number 5 to 7 as applicable for electronic cards 
only as dcfincd undcr itcm I abovc. 

BO.7.3 Testing at site 

BO.7.3.1 Civil works testing 

The Contractor shall carry out all required civi l construction tests. Thereby 
part of the test like concrete and earthwork tests have to be carried out at 
site, other tests have to be performed in the manufacturer workshops. 

The Contractor shall subm it al l test certificates of materials subject to 
approval and shall arrange for tests of all materials to be carried out in 
laboratories on site or elsewhere. The cost of all test equipment, samples, 
tests and transport to the laboratory shall be borne by the Contractor. 

The testing operations shall be performed in accordance with the relevant 
codes and standards and under the supervision ofthe Employer. 
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80.7.3.3 

230 kV XLPE Cables 
Test after laying is to be recommended by the manufacturer considering the 
following minimum requirements and recommendations from CIGRE 
WG.21.9 (Electra No.173 August '97), lEC 62067 and other applicable 
standards to Employer/ Engineers approval. 

• visual and function test of bonding/earthing system 
• phase Identification Test 
• conductor and screen/sheath Continuity Test 
• primary connection check 
• cab le connection bolt tightness check 
• cable ~upporting check 
• cable fixing check 
• insulation resistance test before and after installation 
• DC conductor resistance test (lEC 60228) 
• contact resistance test of connecting bars in link boxes 
• capacitance test 
• earthing measurements 
• positive/negative and zero sequence impedance measurements 
• testing ofSVL 
• cross bonding check, primary injection Subsequent repeat tests (after 

guarantee period) 
• DC sheath test according Clause 5 oflEC 60229 between metallic 

sheath/screen/armouring including cross bond ing system, etc. and 
ground. 

• AC voltage test according IEC 62067 SeetiolJ 14.2. 
• measurements of induced voltages on pilot/telcphone cables instal led in 

parallel with the power cables. 

Tests accord the Electricity Transmission Code of Bangladesh and 
Great Britain 
Any other tests required to demonstrate compliance with the above indicated 
Grid Codes. 

Pre-commissioning tests 

Preconditions for the pre-commissioning are; 
• the issue of the individual Erection Completion Certificates; 
• the rectification of all relevant erection punch points; and 
• the availability of the accepted commissioning test program and 

commissioning procedures. 
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The pre-commissioning tests shall cover mainly the functional tests ofthe 
individual items of all mechanical, electrical and I&C systems including 
their alann and tripping systems. Following tests shall be included, but not 
limited to: 

Mechanical equipment 
• Individual pre-commissioning runs of all rotating equipment such as 

pumps, compressors, dosing equipment etc. 
• Functional tests of the mechan ical equipmcnt 
• Testing and adjustment of safety devices 

Electrical equipment 
As far as not already covered by the erection tests the pre-comm issioning 
tests shall cover: 

• Voltage tests 
• Generator and transformer protection system checks 
• Automatic voltage and reactive power control (A VQC), governor setting 

and adjustment and response to grid system signals 

• Trip tcsts 
• Functional tests of the equipment e.g.: 

• Motor checks 
• Circuit breakers, LV, MV, HV cabling and switchgears checks for 

operability 
• Batteries, chargers and UPS checks for operability 

• Remaining tests on turbine generator: In addition, a repetition of wincing 
resistance and insulation resistance measurcment, as wcll as dielectric 
tests shall be carried out in any case on each turbine generator. 

Control equipment 
• Comprehensive loop tests shall be performed for all measuring loops at 

least for 0, 50% and 100% value. 
• Closed loop control checks up to DCS (for all functions like indication, 

control, alarms, etc.): 
• Polarity and function test in accordance with the appli cable standards. 
• Control valves shall be tested in accordance with mechanical 

functional tests on control valves and shall be performed with the 
actuator mounted (open to closed position and vice-versa) 

• Actuators shall be subject to mechanical and electrical function tests. 
• All sequence logic equipment shall be tested using simulated inputs. 
• The alarm annunciation and sequence of event recording system shall be 

tested using simulated inputs. 
• Binary field contact circuit fault detection . 
• Functional tests of control equipment, interlocks, inter-tripping, 

protection inputs, etc. 
• Test of signal exchange with other systems (also with third parties -like 

LDC, etc.) 
• Archiving system (capacity, consistency, redundancy, access times). 
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80.7.3.4 

• Reports generation 
• Emission analyser calibration and emission evaluation tests 
• Calibration of metering system (accuracy shall be proven by certificates) 

Tests on Completion (Commissioning tests) 

Preconditions of the Tests on Completion are: 
• the successful completion of the individual erection checks of all items of 

the whole system; 
• the issuing of the Final Erection Completion Certificate; and 
• the successful completion of all pre-commissioning test. 

Should the Employer decide that the preconditions for the Tests on 
Completion have not been adequately met, the Employer will advise the 
Contractor accordingly and withhold the commencement of the the Tests on 
Completion unti l the outstanding work is completed. 

The Tests on Completion shall prove that the Plant is prepared and adjusted 
to ensure the correct functioning of the individual components and of the 
complete Plant. 

The Tests on Completion shall cover at least fo llowing tests: 

• Protection tests 
• Operation of selected turbine train protection devices including the 

fo llowing as a minimum: 
fire protection 
boiler protection 
steam turbine protection 
generator protection 
transformer protection. 

Method of alarm/ trip condition reset for subsequent starting. 

• Operation of auxiliary systems: 
Method of changeover of main equipment to stand-by equipment prior to 
Plant starting (see start-up tests) and during normal operation for fuel oil, 
coal handling, ash handling, oil lube and cooling systems 
• Operation offire protection systems. 

• Isolation procedures 
• Method of isolation of plant equipment for safe shut-down and 

maintenance procedures including as a minimum: 
HV station and unit supplies 
LV supplies 
fuel oil systems 
coal handling systems 
ash handling systems 
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• fire protection systems. 
• Protection systems/ settings, in accordance with agreed design and the 

requirements ofthe transmission system. 

• Start-up tests 
• normal semi-automatic start to preset load 
• staged semi-automatic including start to synchronous speed, manual 

synchronizing (including synchro-check), automatic synchronizing, 
manual and automatic loading 

• starting with stand-by auxiliaries 
• operation of all auxiliaries. 

• Verification of start-up times and load ing rates of power unit and steam 
generator at various downtime conditions. 

• Power unit(s)lPlant, to test partial and full load rejection to demonstrate 
• full load rejection tests to measure transient maximum speed and 

steady state speed at normal governor droop setting 
• method of resynchron ism to be demonstrated steam turbine bypass 

operation capability. 
• Power unit(s)fPlant, to verify and check 

• operating stability when operated between 30% and 100% nominal 
load conditions with load variations by increasing or decreasing the 
electric load 

• start-up/main fuel change-over: 
semi-automatic change-over from fuel oil operation to coal 
operation 
semi-automatic change-over from coal operation to fuel oil 
operation. 

• Demonstration of the capabilities of the power unit to operate at rated 
voltage and frequency, at power factors and reactive conditions between 
0.85 (lag) and 0.95 (lead). 

• Start-up tests of the Plant equipment, facilities and systems including 
checking of automatic change-over of standby faciliti es as well as fuel. 

• Verification of vibration guarantees. 
• Environmental monitoring equipment, water quality monitoring 

equipment, functioning tests and verification of guarantees. 
• Demonstration of the teledispatching and telemetering systems. 
• Verification of Active Power Response and Voltage Control Response 

according to the requirements specified in the Network Connection 
Cond itions. 

• Demonstration of proper controlling, monitoring and recording according 
to the requirements of the Grid Code, including but not limited to the 
following tests: 
• Reactive Power 
• Fault Detection and Clearing Limits 
• Load Following Capability 
• Black Start (if applicable) 
• Voltage Following Capability (AVQC) 
• Excitation System and Power System Stabiliser 
• Primary, Secondary and High Frequency MW Response 
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• Unit Start 
• Despatch Ramp Rate 
• Protection System 
• House Load Operation 
• Underfrequency Relay 
• Loss of AC Power Supply 
• Minimum Load 
• Site Test for Validation 
• Verification of completeness of scope of supply. 

BO.7.3.4.1 Additional test in accordance with the PPA 

Tests prior to synchronisation of each generating unit of the Plant 
( According to the requirements of the BPDB which are palt of the PPA, the 

Contractor shall carry out the following additional tests prior to 
synchronisation of each generating unit of the Plant: 

• automatic voltage regulator setting and adjusting in stand-still condition 
and with the generator running at no load 

• turbine governor control checks, including (but not limited to) a steam 
governor overs peed test (This test may be perform cd after a spccified 
period of running of the Unit on load as per the manufacturer's 
recommendation) 

• open circuit and short circuit tests on the generator 
• functional testing and timing of high voltage switchgear in the substation 

of the Facility 
• The Company and BPDB shall verify that the protection level settings for 

switchyard protection equipment are as agreed by the Joint Coordinating 
Committee 

• Voltage phasing checks will be carried out betwecn the Grid System and 
the Facility; and 

All inter-tripping circuits between the Plant and BPDB equipment shall be 
proved. 
Tests for commissioning of each generating unit of the Plant 
In addition to the above specified tests and according to the requirements of 
the BPDB which are part ofthe PPA, the following tests shall be carried out 
by the Contractor for commissioning of each generating unit of the Plant 
after completing the tests set out before: 

a. Dependable Capacity Test 
Refer to Section 0.7.4. 

b. Reliability Run 
Refer to Section B.0.7.S 
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c. Automatic Voltage Regulator ("A VR") Droop Test 
The A VR will be demonstrated to control the steam turbine generator 
voltage over its entire set range. 

d. Steam Turbine Governor Operation Test 
The operation ofthe steam turbine speed governor wi ll be demonstrated. 

e. Reactive Capacity Test 
This test will demonstrate the capability of the Plant to opcrate at ratcd 
voltage and frequency at power factors and under reactive conditions in 
accordance with the manufacturer' s generator rating curves to be 
provided by the Contractor, insofar as these tests can be accommodated 
within the grid system. 

( f. Minimum Load Capability Test 
This test will demonstrate the capability of each Unit to be operated at 
minimum stable load while the steam turbines, and auxiliaries remain in 
a stable and controlled condition, see al so 

BO.7.3.4 .2 72h Full Load Continuous Test Run 

BO.7.4 

After successful completion of the Tests on Completion and availability of 
the Commissioning Completion Certificate (Ccq, signed by the Employer 
and the Contractor, the "Authorization to Start the 72 h Full Load 
Continuous Test" shall be signed. 

No trip is admitted during these 72 h. Should the Plant or a Uni t, as the case 
may be, not follow the requested load during the 72 h test, the tcst shall bc 
restarted . 

Performance Tests 

Performance Tests of the Unit(s) 
After successfu l completion of the 72h Full Load Continuous Test Run and 
after relevant test protocols have been accepted by the Employer for the 
Unit(s) and Common Facilities, the Contractor shall be allowed to prepare 
the Unit(s) for the Performance Tests. 

For the Unit(s) following guarantees given in the Technical Schedule BO 
shall be tested during the related Performance Test; this includes: 

• Performance guarantees of the Unit(s) 
• Operating guarantees 
• Emission guarantees 
• Guarantees of steam generator(s), steam turbine generator(s), flue gas 

treatment systems etc. 
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Performance Test of the Plant 
After completion of the Performance Tests of the Unit(s), the guarantees of 
the Plant and the common facilities shall be tested in a separate Performance 
Test; this includes: 

• Performance guarantees ofthe Plant 
• Emission guarantees of the Plant 
• Emission guarantees of the auxiliary boiler 
• Noise guarantees 
• Guarantees of the water and waste water treatment systems 
• Effluent and water outfall guarantees. 

Dependable Capacity Test according to the PPA 
Dependablc Capacity mcans- means at any given timc thc net amount of 
capacity at the tariff metering; either for the first generat in g unit or for the 
Plant, as the case may be, as determined by the most recent dependable 
capacity test which shall be comply with ASME standards and shall be 
carried out as part of the Reliability Run. The Dependable Capac it)' of the 
Plant is measured at the Delivery Point. It equals the average Export Power 
Output, corrected to Reference Site Conditions using correction factors, 
delivered during twelve continuous thirty (30) minute periods divided by six 
(6) hours. 

Dependable Capacity is the power output/capacity of a unit or the plant 
which can be reli able evacuated to the grid and which shall be verified by 
the "Dependable Capacity Test according to PPA". In additon refer to the 
defnition under BO.2 .9.2 

The Dependable Capacity Test and the Performance Testing in general will 
carried out under the the actual prevail conditions. The measued power 
output and other guaranteed performance data shall be corrected to the 
reference conditions using the correction curves to be provided by the 
Bidder/Contractor. 

Performance Tests shall be conducted in accordance with following 
standards: 

• the Plant 
• steam generator 
• steam turbine 
• cooling tower 
• FGD plant 

ASMEPTC46 
ASMEPTC4 
ASMEPTC 6 
ASMEPTC23 
ASMEPTC40. 

As for supercritical steam power plants operation without make-up must be 
possible for a defined time period, the guarantee figures shall not include 
make-up. 
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The curves required for the correction of the power output and specific heat 
rate to the site specified ambient conditions shall be listed in the technical 
schedules of the Plant performance and steam generator and steam turbine 
performance, and shall be submitted with the Tender. These curves shall be 
conclusive and no extra correction shall be given. 

The margins required for instrument inaccuracies and for all other reasons 
shall be deemed to be included in the guarantce figures. The actual figures 
determined during performance tests shall hencc be not corrected with any 
margins due to instrument inaccuracies prior to comparison with the 
guarantee figures. 

Degradation and fouling during commissioning and other operation prior to 
Provisional Acceptance shall be deemed to be included in the guarantee 
figures. The actual figures determined during performance tests shall hence 
be not corrected for any degradation or fouling effect prior to comparison 
with the guarantee figures. 

Degradation curves for the Plant and Unites) pcrformancc shall bc submitted 
by the Contractor with bid. The curves shall show the equipment's 
degradation in power output and heat rate versuS equivalent operating hours. 
The curves shall be applicable up to and including final major overhaul. 

Test program 
In due time prior to the tests a detailed procedure covering the testing to be 
undertaken and the methods to be employed shall be provided by the 
Contactor. The test procedure shall also detai l areas of responsibility and the 
items that specifically require preparation and agreement before the tests can 
be carried out. 

The test program shall cover the following documents but not be limited to: 

• test procedure and standards (including proposed formulae / curves and 
standards) 

• test schedule 
• type of test 
• manpower and deployment schedule of the Contractor for performing the 

tests forms oftest records and report 
• description of instrumentation to be used, including accuracy, and 

calibration test results 
• method of data recording 
• list of all auxiliary loads that will be operating during the tests. The list of 

auxiliary loads shall be provided with the test program and agreed in the 
Test Procedure. 

• method and equations/correction curves used for adjustment of recorded 
data to the design conditions. 
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Test responsibility 
All tests shall be prepared and conducted by the Contractor. The Plant shall 
be operated by Contractor's operation personnel. 

The Employer and/or an independent third party, awarded by the 
Employer.shall have the right to witness the tests. 

Contractor's personnel appo inted to ca rry out the tests shall be adequate ly 
skilled and experienced. Information on these personnel shall be provided to 
the Employer as part of the test program for review. 

Test instrumentation 
The Contractor shall supply and install all test instrumentation needed to 
conduct the tests. Temporary instrumentation installed for test purposes only 
and shall be retained at Site upon the satisfactory conclusion of all tests and 
shall be then removed. 

All instruments to be llsed for the test shall he strictly dedicated ca librated 
measurement equipment. Each measuring instrulllent used shall be 
according to controlled and provided with a valid calibration certificate. 

The calibration ofPG Test instrument shall be carried out as per PTC-6 by 
an independent authorised company, which shall have appropriated quality 
standards and which shall be to be approved by the Employer, except for 
instruments wh ich are calibrated and certified at a certified laboratory and 
holding the authorized traceability certificate. The certificate shall not be 
older than six (6) months. 

Test Duratitln 
The test shall begin after the Plant or a Unit including common facilities, as 
the case may be, has established stable operation, as judged by the Employer 
and/or an independent third party, awarded by the Employer. 

The test duration shall be in accordance with the standards and codes. 

One 60-minute test run shall be conducted for each guaranteed load point, 
during which the operating conditions shall remain within the defined plant 
stability criteria. 

Test conditions 
Performance tests shall be conducted at conditions close to the conditions of 
the Guarantees. Thereby the boiler and steam turbine cycle shall be adjusted 
to the conditions ofthe corresponding heat balance diagram. 

Since the accuracy of the test results high ly depend on the exact water-steam 
cycle arrangement respective cycle isolation is required to avoid any 
unknown cycle leakages. The valve position list has to be provided by the 
Contractor prior to the performance test. This cycle arrangement shall fully 
remain during the whole testing period. Any changes of the performance 
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80.7.5 

conditions during the tests are not allowed. 

Test evaluation 
The Contractor shall submit for the acceptance of the Perfonnance Test all 
detailed measurements, calculations and individual test results (such as, but 
not limited to turbine efficiency calculations, generator and transformer 
details, condenser performance, feedwater heaters and deaerator details, 
boiler cfficiency calculations, pulverizing fineness and othcr re sults, air 
heater temperature traverses and leakage results, coal handling system 
performance, ash characteristics and ash handling systcms performance, 
ESP and FGD performance and emissions, individual auxiliary power 
consumption figures, major consumers performance, noise and effluents 
etc.) and the corrections made based on the correction curves.o 

The Performance Test report shall be submitted by the Contractor. This 
report shall include, as a minimum, the following: 

• description of the test procedures 
• instrumentation details and calibrations (not older than six months) 
• full process flow diagrams for fuel, air and flue gas and water and steam 

with indication of instrument position 
• standards that were used 
• test logs and summary (arithmetic average) oftest readings used for 

perfonnance calculations 
• full set of correction curves 
• calculations 
• instrument calibration ecrtilicates 
• list of all auxiliary loads that were operated during the tests 
• performance tests results for the "As-run" condition and for the 

"Corrected as-run conditions" 
• conclusions of perfonnance tests: test passed or not. 

Reliability test run 

After successful completion of all Performance Tests the Plant or a Unit 
including common facilities, as the case may be, shall start the 30 (thiliy) 
days Reliability Test Run. 

During the Reliability Test Run the Contractor shall demonstrate that the 
Plant or a Unit including common facilities , as the case may be, is fit for 
commercial operation. 

During the specified periods, the Plant shall be operated continuously and in 
accordance with the prevailing power requirements of the Transmission 
System/BPDB or as required by the Employer. 

During the Reliability Test Run the Employer's operation personnel shall 
operate the Plant under the full supervision and the responsibility ofthe 
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Contractor' s Personnel and according to the O&M manual as supplied by 
the Contractor. 

For the successful completion ofthe Reliability Test Run, a maximum of 4 
trippings of not more than combined outage of24 hours are allowed, 
otherwise the Reliability Test Run will be considered as fail ed and a new 
Reliability Test Run will have to be executed until the test has been 
completed. 

At the conclusion of the Reliability Test Run the Contractor shall request 
from the Employer the issuing of the Provisional Acceptance Certificate 
(PAC). 

A li st ofminor pending items, which are at the judgment ofthe Employer do 
not jeopardize the trouble-free operation of the Plant or a Un it including 
common facilities, as the case may be, could be attached to that certificate. 
The envisaged completion date for each item shall be stated in it. 

With the issuing ofthe PAC the Employer takes legal possession of the 
Plant or a Unit including common facilities, as the case may be, and the 
Warranty Period will begin. 

During the Warranty Period the Contractor has to keep at site at least three 
Warranty Engineers at Site. Part of their duty shall be inter alia to complete 
in time the works for the minor punch items mentioned in the PAC. They 
shall issue, together with the Employer, special reports, should any damages 
occur to any equipment. Moreover the:' sha ll ~ ssist thc Emp!oyer dllr il'g the 
daily plant operation and issue additional operati onal instructions, if 
requested . They shall assist the Maintenance Superintendent in his work 
organization and spare part handling procedure. 

At the successfu l conclusion of the Warranty Period, the Contractor shall 
request the Employer to issue the Final Acceptance Certificate (FAC) .. 

Additional requirements as per the PPAThe Facility shall operate 
continuously (without interruption) for 
Seventy two (72) continuous hours at then dcmonstratcd Dcpcndablc 
Capacity. For ninety six (96) hours the output shall be as requested by 
BPDB in accordance with the Dispatch provisions as outlined in the PPA. 

Abbreviations 

(Please refer also to relevant Sections "Standards and Codes" and "Units 
of measurement") 

AASHTO 

AC 
AGC 
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American Association of State Highway and 
Transportation Officials 
Alternating Current 
Automatic Grid Control 
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1.0 SCOPE 

 
1.1  This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works, 

proper packing for transportation and delivery to site of AUXILIARY STEAM PRESSURE REDUCING 
& DESUPERHEATING STATION (with Pneumatic Actuator) for use in Utility/Captive Power Station. 
 

1.2        Expander/Reducer between valve body & pipe shall be in BHEL’s scope of supply. However, any other 
expander/reducer required shall be in bidder’s scope of supply. 

 
2.0 CODES AND STANDARDS 

 
2.1 As a minimum requirement, the latest revision/version of the following or equivalent standards shall be 

complied as a minimum requirement:- 
 

Bangladesh Boiler Act, 1923 with amendments 
ASME   :  B31.1/BPVC 
Allowable Seat leakage   : FCI-70.2 
Pressure & Temperature ratings  : ANSI-B16.34  
Enclosure class    : IEC-144 / NEMA  
Control Valves Sizing   : ISA S-75     

 
 

3.0 TECHNICAL REQUIREMENTS 
 

 The Control valve, Actuator and the accessories shall be suitable for continuous operation under an 
ambient temperature of 0-60°C and Relative Humidity of 0-95% unless specified otherwise in Section I. 

 
3.1 Control Valve 

 
 The control valve shall be suitably designed for the process operating conditions and system 

characteristics as specified in the Data Sheet-A. 
 
             3.1.1 The control valve shall be of globe/angle body design, as per datasheet, with single port.  Valve trim shall 

be cage guided balanced type for valve sizes > 3” and above. The valve trim shall be suitable for quick 
replacement without any cutting or welding. Anti-cavitation trims shall be provided for valves with 
cavitation service and hardened trims for flashing services.

 
3.1.2 Bidder to note that High Capacity PRDS is a combined type steam conditioning valve with single valve 

body design. Bidder to offer body and trim materials as per the datasheet-A. Wherever there is a deviation 
from the datasheets, bidder to furnish the documentary proof for confirming superior trim material/body 
material selection along with their offer. BHEL/Customer reserves the right to accept/reject any variation 
in the specification.  

 
3.1.3        Asbestos shall not be used for the packing or any other component. 

 
3.1.4 The valve bonnet and packing shall be suitable for the service conditions as in Data Sheet-A. Gland 

sealed type bonnets are not acceptable. Bonnets having Teflon packing shall have valve stem finished to 
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2-4 micro inches RMS. Packing material requiring lubrication will not be acceptable.  
Type of bonnet shall be according to the service condition. Extension bonnets shall be provided when the 
maximum temperature of the flowing fluid is greater than 280 or unless otherwise specified. 
 

3.1.5 The valve end connection as specified in Data Sheet-A shall conform to ANSI B16.25 for Butt Weld 
connection and ANSI B16.11 for socket weld connection.  Tolerances on end to end, center to center, 
center to face shall be in accordance with ASME B16.10. The end connections shall be Socket Welded for 
sizes below 50NB and Butt Welded for sizes 50NB and above. 

 
   3.1.6       The valve seat leakage shall be as per FCI-70.2. The leakage class shall be as per Data Sheet-A. 

 
3.1.7 The valve body shall have the direction of flow embossed on all valves. 

 
3.1.8 The sizing shall conform to the requirements of ISA S75.01. Valve shall be capable of handling 120% of 

required maximum flow with meeting below mentioned requirements: 
 

Valve with Linear    - Normal Flow (Design Point) : 70-75% valve lift.  
characteristic.  - Max. Flow   :  90% valve lift.  
    - Min. Flow         :  >10% valve lift.            
 
Valve with Equipercentage - Normal Flow (Design Point)   :  75-85% valve lift.  
Characteristic  - Max. Flow        :  90% valve lift.  
    - Min.  Flow          :  >10% valve lift. 
 
ON/OFF Quick open 
Characteristic  - 1.2 times the CV calculated on the basis of maximum flow  
     condition.  

 
3.1.9 Calculation for valve sizing, velocity and noise shall be subject to purchaser’s approval during contract 

stage.  However responsibility of proper selection and design for the duties specified lies with the vendor. 
Any modifications required to be done on the valves or actuators & accessories to achieve satisfactory 
performance of the control system shall be done without any commercial & delivery implication.   

                          
3.1.10 The valve outlet velocities shall be limited to the following values, unless otherwise specified in the Data 

sheet-A. 
 

i) Liquid service <=  8   Meters/Sec. 
ii) Steam service <=  150 Meters/Sec. 

 
 
3.1.11 For cavitation service, the trim design shall be of multistage pressure drop type, so as to avoid cavitation 

altogether, instead of keeping cavitation away from valve parts 
 

3.1.12 The equivalent weighted sound level measured at 1.5 metre above floor level in elevation and 1 metre 
horizontally from the control valve expressed in decibels to a reference of 0.0002 microbar shall not 
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exceed 85 dBA (without pipe insulation). The offer shall include noise prediction calculations for each 
valve. 

 
3.1.13      In case of predicted noise level above 85 dBA, same shall be brought down to acceptable noise level i.e. 

below 85dBA through Source treatment (proper valve trim & valve body selection). Path treatment (LNP/ 
Diffuser/ Cartridge/ Silencer etc.), if any shall be subject to Customer’s/Owner’s approval. 

 
3.1.14 In case of wrong selection/mal operation of valve and for associated actuator during guarantee period, the 

vendor shall replace the valve suitably with a modified/new valve of design as approved by purchaser and 
all the expenses for replacement, rectification/modification including transportation both ways will be at 
vendor’s expenses. 

     
3.2 ACTUATORS- The control valves shall be operated with pneumatic actuator 
 
3.2.1  Pneumatic Actuator 

                     
The actuator shall be designed for a thrust of 120% of valve’s shut-off pressure at an air line supply 
pressure of 5-8 Kg/Sq. cm.      

              The pneumatic actuators shall be employed for modulating or open/close duty, as specified in Data Sheet-
A.  The bidder shall be responsible for proper selection and sizing of valve actuators in accordance with 
the pressure drops, shut off pressure and valve travel. 
The pneumatic spring opposed diaphragm actuator or piston actuator as the case may be for modulating 
duty shall be capable of positioning the associated valve at desired opening for all the operating 
conditions specified.  

 
3.2.2 The pneumatic actuator for open/close duty shall be suitable for fast opening/closing of the associated 

valve. 
 

3.2.3 The actuator design shall allow valve assembly to be mounted at 45° inclination on either side in the 
vertical plane.        

 
3.2.4 The actuators shall be suitably sized to ensure that the associated valve travel time from full open to full 

closed position and vice versa is less than 10 seconds or as specified in the datasheet under the most 
stringent service conditions. 

 
   3.3         Accessories for Control valve with Pneumatic Actuator 
 

 The bidder shall offer all the accessories as specified in the Data Sheet - A for the Pneumatic Actuators 
under modulating or OPEN/CLOSE duty.  The accessories specified shall be supplied duly mounted on 
the valve actuator and piped with PVC covered copper/ SS tube and flare less brass/ SS fittings etc. as per 
the hook up diagram (Refer drawing no. PES-145-06B) enclosed in the Specification. 

 
3.3.1 Handwheel   

 
 Handwheel shall have OPEN & CLOSE direction marking and clockwise rotation as viewed from front 

shall close the valve. The handwheel shall have a circular stainless steel plate with Tag number and 
service. 
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3.3.2 Local Position Indicator 
 

 Each actuator shall be provided with a mechanical pointer attached to stem, moving over a graduated 
scale with markings, for OPEN, 25%, 50%, 75%, CLOSE positions. 

 
3.3.3 Position Transmitter 

 
 The position transmitter shall be integral part of the smart positioner.  
 

 
3.3.4 Air Filter Regulator  

 
 Instrument quality air at suitable pressure of 5 Kg/Cm2(g) to 8 Kg/Cm2(g)  shall be supplied to each 

valve through air filter regulator. The filter regulator shall include an inbuilt blow-down valve (auto drain 
feature), 5 micron size filter. The bowl material for the AFR shall be sintered bronze. The Air filter 
regulator shall be selected to meet the requirements of positioner/actuator, E/P convertor and air-lock. The 
flow capacity of the Air filter regulator shall be variable with a knob. Output gauge shall be provided 
wherever pneumatic positioner is not specified for the valve. 

 
 

3.3.5 Air Lock Relay  
 

 Air lock relay shall retain the valve position stayput, in case of air supply failure and shall reset 
automatically on resumption of air supply. Air lock shall have a threaded plug for evacuating diaphragm 
air if required for local manual operation. 

 
 

3.3.6 Solenoid Valves 
 

 Solenoid valves are meant for interlock & protection purposes overriding the controller signal, and/or to 
result stayput action on controller signal failure.  The Solenoid valve shall be 3-way Universal type and 
the valve internals and valve body shall be of stainless steel.  The coil shall have class-H insulation and 
rated for continuous AC/DC duty as specified in Data sheet-A. The enclosure shall be to IP-65. Cable 
gland shall be provided for cable entry. The solenoid shall be provided with manual overriding facility. 
The solenoid shall be suitable for 24V DC supply, unless specified otherwise in Data Sheet-A. 

 
3.3.7 Limit Switch Assembly  

 
 Limit switch assembly are required as specified in the data sheet-A. Each limit switch shall have 

2NO+2NC contacts with contact rating of 5A at 240V AC/0.2A at 220V DC unless otherwise specified. 
The switch enclosure shall conform to IP-65. Each limit switch shall be supplied with cable glands. 

 
3.3.8 I/P Converter  

 
 I/P Converter shall be integral part of the smart positioner. 
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3.3.9 Smart positioner   
                

 
Microprocessor based Electronic (Smart)Positioner 

 
1 
 

Electrical  a) Input Demand Signal 4-20 mA 
b) Power Supply  Loop Powered from the output 

card of Control System (12-30 V DC) 
c) HART Protocol  Compatibility for Remote Calibration & 

Diagnostics (Superimposed HART signal on 
input Signal (4-20 mA) 

d. Valve position sensing Position sensing, 4-20 mA output signal to be 
provided for control system. 

2 Environment  a) Operating temp. (-)30 To 80 Deg. C 
b) Humidity 0-95 % 

  c) Protection class IP-65 Minimum  
3 Software for 

Configuration and 
Diagnostics 

Software Windows based software. Software shall meet 
the requirements for Configuration, 
Diagnostics, Calibration and Testing of the 
actuator. It shall be easily upgradable with 
some hardware and compatible with any 
HART management system/AMS. 
Valve positioning timing, actuator leakage, 
and valve wear and tear, fault alarm to be 
offered as a minimum. 

Diagnostic/Test features Advanced diagnostic features like Stroke 
counter or Travel counter, Leakage in 
actuators, Valve Signature analysis, Step 
Response test, Valve friction /Jamming 
detection etc. to be provided. 

4 Test reports/ 
Certificates 

Factory Valve Signature Tests Reports (Pressure versus Valve travel and 
Travel versus I/P signal) are to be provided. 
Test certificates as per manufacture standard/Relevant standard are to be 
submitted. 

5 Configuration/ 
Calibration 

Remote & Local Calibration, Auto & Manual Calibration shall be possible. 

6 Operating Range Full range/ Split range. 
7 Modes  Valve Action Direct / Reverse Valve 

Action 
Flow Characterization Possible to fit Valve Characteristic 

Curves- Linear , Equal 
percentage etc. 

8 Fail Safe/Fail 
Freeze 

Fail Safe/Fail Freeze feature is to be provided as per datasheet. (In case the 
fail freeze feature is not intrinsic to the positioner, Bidder shall achieve the 
same externally through solenoid valve Connected in the pneumatic circuit). 
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9 Pneumatic  Air capacity Sufficient to handle the valves & actuators 

selected/ Boosters to be supplied, if required. 
Air pressure To suit the air supply pressure/quality 

available. 
Process connection ¼” NPT 

10 Performance  characteristic deviation <=0.5 % of span. (<0.75%) 

ambient temp effect <=0.01 %/ deg c or better. 
  dead band adjustable to 0.1to 10% 
  scan time 10ms 
  resolution <=0.05% 
  sensitivity/linearity 0.3-0.4% of FS 
  repeatabity 0.32% of FS 
  auto tune yes 
11 EMC & CE 

compliance 
Required to International 
Standard like EN/IEC. 

EN50081-2 & EN50082 or equivalent. 

12 Accessories In-built Operator Panel  Display with push buttons for configuration 
and display on the positioner itself (Password 
protected/Hardware lock). 

  Pressure Gauge Block & 
Position Indicators. 

For supply & output pressures, Air Filter 
Regulator, integral type position transmitter, 
in built mechanical position indicator and 
other accessories shall be provided on as 
required basis for making system complete. 

  Electrical Cable Entry 1/2” NPT, side or bottom entry to avoid water 
ingress. 

  Valves Mounting Assembly For Sliding Stem/Rotary/Single 
acting/Double acting actuators on as required 
basis. 

               
3.3.10 Junction Box 

 
 Integral junction box with all electrical accessories conduited up to JB shall be supplied. The junction box 

shall have two (2) cable glands for outgoing cables. Junction box   shall have enclosure class of IP-65. 
 

 3.4 Painting of the control valve assembly shall be as per the Painting Specification attached elsewhere in 
this technical specification. In the absence of specification for painting, vendor to submit their standard 
painting procedure for painting for BHEL’s approval. Epoxy based paint (corrosion-resistant) to be 
provided for control valves for coastal environment.  

 
3.5 Sub-vendors shall be subject to BHEL/ Customer/Customer’s Consultant approval in the event of 

order.  
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4.0 TESTING AND INSPECTION 

 
 4.1           The testing and inspection of the equipment/items shall be in line with the FINAL approved QAP.  

The requirements indicated in the attached Quality Plan are minimal/indicative. However, in case of 
order, inspection and testing shall be carried out as per the final approved QAP without any commercial 
and time implication.  

 
 4.2  The cost of all tests as per the approved QAP will be deemed to have been included in the bid.  
 
 4.3  In case, the bidder is supplying the valve from outside India, the third party inspection shall be arranged 

and considered by the bidder in their offer. 
 
5.0 SPARES AND CONSUMABLES 

 
5.1 Start-up/Commissioning Spares  

 
 The bidder shall supply all the start-up/commissioning spares as per the BOQ given in the technical 

specification.  
 

S.No. ITEM DESCRIPTION QUANTITY REQUIRED (per unit)  

1 Gaskets One (1) set with each control valve Tag 

2 Gland Packings One (1) set with each control valve Tag  

3 SS Tubing (as applicable) 12 Meters of ¼ “ SS Tubing, with 1 set of Fittings for each CV 

 
5.2  Mandatory Spares  

 
 The bidder shall supply all the mandatory spares as per the BOQ given in the technical specification.  
 

6.0 DRAWINGS AND DOCUMENTS 
 

6.1            The bidder shall furnish the following documents (4sets) along with the bid 
a) Compliance certificate as enclosed in Section II. 
b) Schedule of deviations if any. 
c) Sizing Calculations. 
d) General Assembly (GA) drawings indicating all important details for layout. 
e) Quality Plan duly signed & stamped. 
f) Relevant Catalogs with detailed technical information. 
g) Un-price schedule of prices & unit prices as per NIT. 

6.2            The successful bidder shall furnish the following documents to BHEL during the contract stage viz.  
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      after the award of contract: 

                    
   6.2.1       2 sets of the following APRDS CONTROL VALVE DOCUMENTS for approval + 1 sets of CD/soft copy: 

a) All Sizing Calculations (CV, Noise Level, Valve Outlet Velocity, Actuator sizing etc.) 
b) General Assembly (GA) drawings indicating all important details (edge preparation details, dimensions, 

weight etc) for layout. 
c) Data sheet-C completely filled-up. 
d) Hook-up diagram of Control Valve with Actuator & Accessories. 
e) Quality Plan duly signed & stamped. 
f) Relevant Catalogs with detailed technical information. 

 
    6.2.2     DRAWINGS/ DOCUMENTS SUBMISSION SCHEDULE: 
   

Documents to be submitted after award of LOI: Document submission schedule after the award of     
contract shall be as below: 

 

S.NO. BHEL DRG/DOC. NO DRG/DOC. TITLE Drg Sch. for Vendors 

 
1. 

Maitree-01-LBG-MDA-119126-PEM-
0 
 

BILL OF MATERIALS-AUX 
PRDS 
 

     R-0 within 20 days 
from LOI/PO & 
subsequent 
revisions within 
7 days of 
comments 
received from 
BHEL. 

2. Maitree-01-LBG-MDA-119127-PEM-
0 
 

DATA SHEETS-AUX PRDS 
 

3. Maitree-01-LBG-MDA-119128-PEM-
0 
 

CALCULATION SHEETS-
AUX PRDS 
 

4. Maitree-01-LBG-MFB-119129-PEM-0 
 

DRAWINGS-AUX PRDS 
 

5. 
Maitree-01-LBG-MFB-119130-PEM-0 
 

INSTALLATION 
DRAWINGS-AUX PRDS 
 

6. 
Maitree-01-LBG-MFB-119131-PEM-0 
 

HOOK-UP DIAGRAM-AUX 
PRDS 
 

7. 
Maitree-01-LBG-MFB-119132-PEM-0 
 

EDGE PREPARATION 
DETAILS- AUX PRDS 
 

8. Maitree-01-LBG-MQA-119133-PEM-
0 
 

QUALITY PLAN- AUX 
PRDS 
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9. 

Maitree-01-LBG-MDC-119134-PEM-0 
 

O&M MANUAL-AUX PRDS 
 

Within 30 days from 
MDCC 

 
Drawings submitted shall be complete in all respects with revised drawing submitted incorporating all 
comments. Any incomplete drawing submitted shall be treated as non-submission with delays to bidder’s 
account. For any clarification/ discussion required to complete the drawings, the bidder shall himself 
depute his personal to BHEL for across the table discussions/ finalizations/ submissions of drawings. 

 
   6.3         Final Documentation:  

              Final Documents / drawings to be furnished by the successful bidder shall be as follows:  
              12 sets with 5 CD–ROMS/Soft Copy of:- 
 

a) Category ‘A’ & ‘I’ approved APRDS CONTROL VALVE DOCUMENTS  
b) Test certificates  
c) Operation & Maintenance Manuals (O&M) for Control Valve, Actuator and all accessories.  

 
The final documentation including but not limited to operating manuals, maintenance and service 
manuals, component documentation, assembly documentation, drawings and listing, etc. shall be 
submitted in the English language. In addition, operation and maintenance manuals shall be translated 
into Bangla language and provided as paper copies & in electronic format. 

 
7.0 MARKING AND PACKING 

 
7.1 Marking  

 
A stainless steel metal nameplate should be permanently fixed on each equipment giving its tag number and 
technical specifications. The Following Details are to be marked on the Packing Cases 

 
 

 Address of consignee 

 Purchase order no.  

 Description of items or title of packing list 

 Weight 

  Dimension of the Box 

 Marking showing upright position 

 Marking showing sling position 

 Marking showing umbrella (i.e. for 

machines/components to be stored under  

covered storage) 
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7.2 Packing:  
 

Sea-worthy packing to be provided as per the separately attached specification document number PE-TS-
888-100-A001 (attached as Annexure-I). Additionally, under given requirement also to be fulfilled. 

 
 All equipment / materials shall be suitably packed and protected for the entire period of dispatch, storage 

and erection against impact, abrasion, corrosion, incidental damage due to vermin, sunlight, high 
temperature, rain, moisture, humidity, dust, sea water spray as well as rough handling and delays in transit 
and storage in open. Guidelines for packing are as follows:  

 
 After inspection of control valves assembly, smart Positioner along with Pressure Gauge shall be 

disassembled & packed separately. 
 Threaded connection of Smart Positioner & Pressure Gauge shall be shipped with the end caps 

fitted to avoid any damage. 
 Instructions with sketch for mounting the Smart Positioner & Pressure Gauge shall be sent along 

with the aforesaid accessories. 
 Packing of the control valves and Smart Positioner along with Pressure Gauge shall be done in 

separate wooden boxes/cases in order to avoid damage during transit and also during storage at 
site in tropical climatic conditions for a period of 18-24 months. 

 All valves & smart positioner along with pressure gauges shall be packed properly with quality 
wooden planks with proper wooden frame support. Moreover the valves are internally covered 
with polythene sheets to protect from the water and moisture entry. 

 Stronger shock absorbing cover material like expanded Polyurethane which can take any direct 
impact on it shall be used for packing. 

 Proper reaper support to be provided in the packing and Valve assembly to be aligned properly 
to avoid the damage of accessories during transit due to vibration effect. 

 Marking for Fragile & Condensing environment shall be done on the packing box. 
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casting / forgings, 
plug, valve stem, seat 
ring/cage. 

1. Physical, Chemical 
properties 

MA Physical, 
Chemical 
tests 

One/ 

Heat 
(HT 
Batch) 

 Approved 
drg. / data 
sheet / 
BHEL 
specn. 

Approved drg. 
/ data sheet / 
BHEL specn. 

Test 
Certificate 

 P V V  

  2. Heat Treatment MA Review of 
H.T. Chart 

Each 
H.T. 

 Approved 
drg. / data 
sheet / 
BHEL 
specn. 

Approved drg. 
/ data sheet / 
BHEL specn. 

Test 
Certificate 

 P,
W 

V V  

  3. Internal quality of castings MA RT for Body 
& UT for 
Bonnet 
(NDT)  

    

100% 10% ASME B 
16.34 
 

ASME B 
16.34  

Test 
Report / 
FILM 

 P,
W 

V  For rating 
ANSI 900 
and above.  
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  4. Surface Quality MA 1. Visual 100% 10% MSS-SP-55 MSS-SP-55 Test 
Certificate 

 P V   

    2. MT 

/PT 

100% 10% ASME B 
16.34  

ASME B 
16.34  

Test 
Certificate 

 P,
W 

V  After 
Machining on 
machined 
surface only 

  

  5. Pressure test for shell MA Hyd. Test 100% 10% ISA-S-
75.19/ 

ASME  B 
16.34  

ISA-S-75.19/ 

ASME  B 
16.34  

Test 
Certificate 

 P,
W 

V V For Body & 
Bonnet after  

machining 

1.2 Diaphragm 1. Surface Quality MA Visual 100%  Mfr. 
standard 

Mfr. standard Test 
Certificate 

 P V   

  2. Hardness MA Measure-
ment 

100%  Mfr. 
standard 

Mfr. standard Test 
Certificate  

 P V   

  3. Endurance / Life cycle MA Cyclic test 

10,000 
cycles 

One / 
Type 

 10,000 
cycles/ Mfr. 
standard. 

No damage Test 
Certificate 

 P V   

1.3 Spring 1. Composition MA Chemical-
Analysis 

One 
sample/ 
Heat 

 Material 
spec. / Mfr. 
standard 

Material spec. 
/ Mfr. 
standard 

Test 
Certificate  

 P V   
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2. Mech. Properties MA Mech. Test One 
sample/ 
Heat 

 Material 
spec. / Mfr. 
standard 

Material spec. 
/ Mfr. 
standard 

Test 
Certificate 

 P V   

3. Performance MA 1. Stiffness 
ratio 

100%  Material 
spec. / Mfr. 
standard 

Material spec. 
/ Mfr. 
standard 

Test 
Certificate 

 P V   

2.Scragging 100% 10% Material 
spec. / Mfr. 
standard 

Material spec. 
/ Mfr. 
standard 

Test 
Certificate 

 P V   

3. Cyclic test 
(Endur-
ance) 

One / 
type 

 10,000 
cycles 

Material spec. 
/ Mfr. 
standard 

Test 
Certificate 

 P V   

4. Dimen-
sion 

(Measure-
ment)  

One 
sample/ 
Lot 

 Mfr. 
standard 

Appd Drg Record  P V V  

1.4 Electrical items [Limit 
switches, Solenoids, 
Position Transmitter(if 
provided externally)] 

1. Routine Test MA HV, IR, 
Continuity 
function 

100% 10% Rele. 
Standards 

Rele. 
Standards 

Test 
Certificate 

 P V V In case TC is 
not available, 
Actual test 
shall be 
conducted 
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MANUFACTURER/ 
SUB-SUPPLIER 

MAIN-SUPPLIER 
BHEL 

SIGNATURE REVIEWED BY APPROVED BY APPROVAL 
SEAL 

`   

  2. Degree of protection MA IP/NEMA 
Tests 

One 
sample 
/type 

 Approved 
Data sheet 

Approved 
Data sheet 

Test 
Certificate 

 P V   

1.5 Pressure Gauges 1. Performance MA Review of 
calibration 
certificates 

100%  Mfr. 
Standard 

Mfr. Standard Test 
Certificate 

 P V   

2. Marking  MA Visual  100% 10% Mfr. 
standard 

Mfr. standard Records  P ---   

2.0 IN PROCESS INSPECTION   

2.1 After machining, 

i, Body 

ii Bonnet 

iii Plug 

iv Valve Stem  

v  seat ring/cage 

1. Surface flaws MA Visual & 
MT/PT 

100% 
(on 
accessi
ble sur-
faces) 

10% ASME B 
16.34  

ASME B 
16.34  

Test 
Records 

 P V V Butt weld 
ends shall be 
included. 

  2. Dimensional checks MA Measure-
ment 

100% 10% Mfr. 
Standard  

Mfr. Standard  Records  P V   

  3. Hard facing (wherever 
applicable) 

MA Hardness 
Measure-
ment 

One 
sample/
Lot 

 Mfr. 
Standard 

Mfr. Standard Records  P V   
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BIFPCL 
USE 
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MANUFACTURER/ 
SUB-SUPPLIER 

MAIN-SUPPLIER 
BHEL 

SIGNATURE REVIEWED BY APPROVED BY APPROVAL 
SEAL 

`   

2.2 Lapping Machining surface contact MA Blue 
Matching 

One  
sample/
lot 

 ------ Proper 
Physical 
Contact 

---  P V ---  

3.0 TESTS ON COMPLETED VALVE  

3.1 Actuator Chamber Leakage & Strength  MA Pneumatic 
test 

100%  10% Mfr. 
Standard 

No Leakage Test 
Certificate 

 P W V Refer Note-4 

3.2 Body  Leakage and Pressure test 

(Body Mount Leakage) 

MA Hydro test 100%  10% ISA - S-
75.19 

No Leakage Test 
Certificate 

 P W V Refer Note-4 

3.3 Seat leakage test for 
completed valve 

Seat Leakage MA Pneumatic 
Test 

100%  10%  FCI-70.2 FCI-70.2 Test 
Certificate 

 P W V Refer Note-4 

4.0 OPERATION TEST 
ON COMPLETED 
VALVE (Final 
inspection) 

1. Valve Travel MA Measure-
ment 

100%  10% Approved 
drg. / data 
sheet    

Approved drg. 
/ data sheet    

Test 
Report   

 P W V Refer Note-4 

 2. Opening/Closing time MA Measure-
ment 

100%  10% Approved 
drg. / data 
sheet    

Approved drg. 
/ data sheet    

Test 
Report  

 P W V Refer Note-4 

  3. Linearity/cam 
characteristic 

MA Measure-
ment 

100%  10% Approved 
drg. / data 
sheet    

Approved drg. 
/ data sheet    

Test 
Report   

 P W  V Refer Note-4 

  4. Repeatability MA Measure-
ment 

100%  10% Approved 
drg. / data 
sheet    

Approved drg. 
/ data sheet    

Test 
Report  

 P W V Refer Note-4 
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SIGNATURE REVIEWED BY APPROVED BY APPROVAL 
SEAL 
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  5. Hysteresis MA Measure-
ment 

100%  10% Approved 
drg. / data 
sheet    

Approved drg. 
/ data sheet    

Test 
Report  

 P W V Refer Note-4 

  6.      Sensitivity MA Measure-
ment 

100%  10% Approved 
drg. / data 
sheet    

Approved drg. 
/ data sheet    

Test 
Report  

 P W V Refer Note-4 

  7.      Accuracy (Overall) MA Measure-
ment 

100%  10% Approved 
drg. / data 
sheet    

Approved drg. 
/ data sheet    

Test 
Report  

 P W V Refer Note-4 

  8. Control Valve 
characteristics   / CV Test 

MA Measurem
ent (Press. 
vs. 
discharge 
and 
discharge 
vs. opening     
0-100% in 
steps of 
10%) 

One 
per 
type 

 As per 
specs/ 
Approved 
drg. / data 
sheet    

As per specs/ 
Approved drg. 
/ data sheet    

Test 
Certificate 

 P V   Size = Body 
& port size Or 
Body size & 
CV for non 
std port. 

Refer Note 1. 

  9. Operation of limit switch & 
solenoids and other 
accessories 

MA Function 100%  10% Approved 
drg. / data 
sheet    

As per specs/ 
Approved drg. 
/ data sheet    

Test 
Report   

 P W V On 
assembled 

valve 

Refer Note-4 
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SUB-SUPPLIER 

MAIN-SUPPLIER 
BHEL 

SIGNATURE REVIEWED BY APPROVED BY APPROVAL 
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  10. Overall dimensions MI Visual and 
dimensional 

100%  10% Approved 
drg. / data 
sheet    

As per specs/ 
Approved drg. 
/ data sheet    

Records  P V  Refer Note-4 

  11.    Pre defined valve position 
in case of air failure 

MA Visual 100% 10% As per spec 
& Appd drg 

As per spec & 
Appd drg 

Test 
Certificate 

 P W V  

  12. Cleanliness, painting, 
stamping (for direction of 
flow), Tag No. 

MA Visual and 
dimensional 

100% 10% Approved 
drg. / data 
sheet    

As per specs/ 
Approved drg. 
/ data sheet    

Test 
Certificate 

 P V   

5.0 
AUXILIARY ITEMS (Performance test of auxiliary items shall be performed on the 
completely assembled valve) 

 

5.1 Positioner Overall leakage after assembly 
including Nozzles leakage 

MA Leak Test (in 
the steady 
state input 
signal) 

100 % 10% Mfr. 
Standard 

No leakage Test 
Certificate 

 P V   Overall 
leakage 
including 
tubing 

5.2 Air filter regulator 1. Normal air consumption MA Measure-
ment 

Each 
type 

 Mfr. 
Standard 

No leakage Test 
Certificate  

 P V   

2. Overall leakage MA Visual (soap 
solution) 

100 % 10% Mfr. 
Standard 

No leakage Test 
Certificate  

 P V   

5.3 Air lock relay Performance Test MA Leakage test 100% 10% Mfr. 
Standard 

No leakage Test 
Certificate  

 P V   
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BHEL 
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  3. Linearity CR Measure-
ment 

100% 10% Approved 
drg. / data 
sheet / 
BHEL 
specn.   

Approved drg. 
/ data sheet / 
BHEL specn.  

Inspection 
Report 

 P V    

  4.       Hysterisis 

 

CR Measure-
ment 

100% 10% Approved 
drg. / data 
sheet / 
BHEL 
specn.   

Approved drg. 
/ data sheet / 
BHEL specn.  

Inspection 
Report 

 P V    

5.4 Smart Positioner 

 

1. Physical Verification 
Make/Model 

MA Visual 100% 10% Approved 
drg. / data 
sheet  

Approved drg. 
/ data sheet   

Test 
Certificate 

 P V V  

2. Degree of Protection MA IP/NEMA 
test 

Each 
type 

 Relevant 
Standard 

Relevant 
Standard 

Test 
Certificate  

 P V V  

3. Linearity CR Measure-
ment 

100%  Approved 
drg. / data 
sheet / 
BHEL 
specn.   

Approved drg. 
/ data sheet / 
BHEL specn.  

Inspection 
Report 

 P V V  
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4.      Hysterisis 

 

CR Measure-
ment 

100%  Approved 
drg. / data 
sheet / 
BHEL 
specn.   

Approved drg. 
/ data sheet / 
BHEL specn.  

Inspection 
Report 

 P V   

5.      Calibration with Hand 
Held Communicator 

MA Measure-
ment 

Each 
type 

 Approved 
data sheet / 
Mfr. 
Standard 

Approved 
data sheet / 
Mfr. Standard 

Test 
Certificate  

 P W V  

6.0 PAINTING  Soundness of Painting MA Visual and 
Measure-
ment 

100%  BHEL 
specn. / 
Mfr. 
Standard 

BHEL specn. 
/ Mfr. 
Standard 

Inspection 
Report 

 P V  Refer Note-2 

7.0 PACKING Soundness of Packing against 
transit damage 

MA Visual 100%  Mfr. 
Standard 

Mfr. Standard Inspection 
Report 

 P V  Refer Note-3 
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NOTES: 

1. In case valid CV test certificate for a similar control valve (type, size, CV) is not submitted to BHEL by the vendor, CV 
test shall be conducted at FCRI/Any govt. approved laboratory/ BHEL approved Laboratory.  

 2. Painting procedure shall be as per customer specification. 
  3. Sea worthy packing shall be provided. 
  4. The quantum of check shall be 100% for manufacturer and 10% for BHEL/BHEL nominated inspection agency. 

 5. Copies of all TC’s (Test Certificates) for materials duly correlated with Heat Nos., TC’s for electrical items and 
 mechanical tests (Leak/Operation) shall be submitted to BHEL for verification and acceptance.  
     6. Indian and Chinese standard not acceptable.  
 



 
 

 

TECHNICAL SPECIFICATION FOR 
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REV. NO. 00 DATE  18.12.17 

SHEET  24 OF        28 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COMPLIANCE CERTIFICATE  
 

 
The bidder shall confirm compliance with following by signing/ stamping this compliance 
certificate and furnish same with the offer. 
 

a) The scope of supply, technical details, construction features, design parameters etc. shall 
be as per technical specification & there are no exclusions with regard to same.  

 
b) There is no other deviations w.r.t. specification other than those furnished in the 

‘Schedule of Technical Deviation/ Clarification’. Any other deviation, stated or implied, 
taken elsewhere in the offer stands withdrawn. The acceptance of the deviations is not 
binding on BHEL/ Customer. 

 
c) Bidder shall submit stamped QP on compliance basis in the event of order based on the 

guidelines given in the specification. In case, the bidder is supplying the item from 
outside India, the third party inspection shall be arranged and considered by the bidder in 
their offer. 
 

d) Any drawing/ document/ data-sheet/ calculation/ Quality plan/ Instrumentation etc. 
submitted along with the offer shall be considered for reference only, same shall be 
subject to BHEL/ Customer/Customer’s Consultant approval in the event of order. 

 
e) The offered materials shall be either equivalent or superior to those specified in the 

specification. For components where materials are not specified, same shall be suitable 
for intended duty, all materials shall be subject to approval in the event of order. 

 
 

f) Bidder to confirm that any calculation/format required during the contract (in the event of 
order) to ascertain any calculated/selected value shall be furnished. 

 
g) Selection of valves and actuators are bidder’s responsibility. Any change in selection of 

type of valve / sizing / percentage opening, calculations, QP, etc., if desired by BHEL / 
customer during approval of the documents after award of contract, without major 
changes in process parameters as per tender specification, shall be carried out by bidder 
without any commercial implication and time delay.  

 
h) All sub - vendors shall be subject to BHEL/ Customer/Customer’s Consultant approval in 

the event of order.  
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Tag No……………………………. Quantity……………………. 
 

Data Sheet No. PES-145-06-DS2-1 

DATA SHEET-C 

DATA SHEET – C FOR CONTROL VALVE (WITH PNEUMATIC ACTUATOR) 
(TO BE FILLED BY THE BIDDER AFTER THE AWARD OF CONTRACT) 

 

   

GENERAL* PROJECT  

 SERVICE  

 LOCATION  

 DUTY  

 PIPE SIZE (inlet / outlet)  

 PIPE MATERIAL (inlet / outlet)  

BODY MODEL NUMBER  

 TYPE OF BODY: GUIDING: NO. OF 
PORTS 

 

 BODY SIZE : PORT SIZE : DESIGN CV  

 END CONNECTION & RATING (ANSI)  

 BODY MATERIAL  

 PACKING MATERIAL SINGLE / DOUBLE  

 BONNET TYPE  

 TRIM FORM  

 TRIM MATERIAL: SEAT | PLUG  

 TRIM MATERIAL : CAGE | GUIDE  

 FLOW  

 OUTLET VELOCITY  

 REQUIRED LEAKAGE CLASS  

 NOISE LEVEL (dBA)   

 VACUUM SERVICE  

 ANTI CAVITATION TRIM  

PNEUMATIC MODEL NO. & SIZE  

ACTUATOR CLOSE AT : OPEN AT (Kg / Cm2g)  

 *TRAVEL TIME FOR OPEN TO CLOSE, 
CLOSE TO OPEN 

 

 *VALVE POSN. ON SIGNAL AIR FAILURE  

 *VALVE POSN. ON SUPPLY AIR FAILURE  

ACCESSORIES POSITIONER  

 AIR FILTER REGULATOR  

 AIR LOCK RELAY  

 POSITION LIMIT SWITCH  

 POSITION TRANSMITTER  

 SOLENOID VALVE  

 E / P  CONVERTER  

 JUNCTION BOX  

 HAND WHEEL (SIDE MOUNTED)  

 LOCAL POSITION INDICATOR  

 ELECTRO PNEUMATIC POSITIONER  
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Tag No……………………………. Quantity……………………. 
 

Data Sheet No. PES-145-06-DS2-1 

DATA SHEET-C 

DATA SHEET – C FOR CONTROL VALVE (WITH PNEUMATIC ACTUATOR) 
(TO BE FILLED BY THE BIDDER AFTER THE AWARD OF CONTRACT) 

  

PERFORMANCE 
OF VALVE 

HYTERSIS  

 LINEARITY   

 SENSITIVITY  

 ACCURACY  (Overall)  

SERVICE 
CONDITION* 

SL.  
NO. 

LOAD 
FLOW 
(T/HR) 

INLET PR. 
(KG/CM2 (A) 

OUTLET PR. 
(KG/CM2 (A) 

TEMP 
DEG. C 

 
CALCULA

TED CV 

% 
VALVE 

LIFT 

VALVE O/L 
VELOCITY 

          

          

          

          

          

 VALVE TYPE 

 * MAX SHUT OFF PRESS ((KG/CM2g) 

 * BODY DESIGN : PRESS  ((KG/CM2g)      |  TEMP (DEG. C) 

 *  BANGLADESH BOILER ACT, 1923 With Amendments compliance Essential Certificate 

TOTAL WEIGHT (VALVE + ACTUATOR + ACCESSORIES)     KG. 

SEA WORTHY PACKING 
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Tag No……………………………. Quantity……………………. 
 

Data Sheet No. PES-145-06-DS2-1 

DATA SHEET-C 

DATA SHEET – C FOR CONTROL VALVE (WITH PNEUMATIC ACTUATOR) 
(TO BE FILLED BY THE BIDDER AFTER THE AWARD OF CONTRACT)  

 

POSITIONER MFR. & MODEL NUMBER  

 BYPASS  GAUGES ENCL. CLASS  

 INPUT SIGNAL (Kg / Cm2)  

 OUTPUT SIGNAL (Kg / Cm2)  

AIR FILTER MFR. & MODEL NUMBER  

REGULATOR AIR SUPPLY PRESS (Kg / Cm2  g)      

 OUTPUT PRESS (Kg / Cm2  g)      

 OUTPUT GAUGE  

 FILTER SIZE  

AIR LOCK MFR. & MODEL NUMBER  

 SET PRESS (Kg / Cm2)  

 SUPPLY PRESS (Kg / Cm2)  

 RESET TYPE  

 VENT PLUG  

LIMIT SWITCH MFR. & MODEL NUMBER  

 OPEN posn INT posn CLOSE posn  

 CONTACT TYPE  

 RATING (AC / DC)  

 ENCLOSURE CLASS  

POSITION MFR. & MODEL NUMBER  

TRANSMITTER TYPE  

 SUPPLY  

 OUTPUT RATING  

 ACCURACY  

 ENCLOSURE CLASS  

SOLENOID MFR. & MODEL NUMBER  

VALVE RATING  

 OPERATION QUANTITY  

 COIL INSULATION CLASS  

 ENCLOSURE CLASS  

HANDWHEEL ORIENTATION  

JUNCTION BOX 

NO. OF WAYS  

SIZE  

CABLE GLANDS (Size / Quantity)  

ENCLOSURE CLASS  

BODY MATERIAL  

I/P CONVERTER INPUT SIGNAL POWER SUPPLY  

 SPLIT RANGE  

 ENCLOSURE CLASS  

 LINEARITY  

 HYSTERISIS  

Cu. Tubing & 
Fittings / per CV 

25 Meters of ¼ “ PVC coated Cu. Tubing,  with 
1 set of Fittings for connection to IA Header on 
one end and accessories on another end of CV 

 

PAINTING COLOUR/SHADE  

 THICKNESS (DFT)  

 TYPE  

  

COMPANY SEAL 

NAME 

SIGNATURE 
DATE 
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